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PPOGGGDINGS. 


Two    HUNDKED    AND    FOUKTH    MEETING, 

January  14,  1893. 

Vice-President  Dr.  Baker  in  the  chair,  and  tliirty-one  mem- 
bers present. 

Mr.  AValter  H.  Evans  was  elected  an  active  member. 

Dr.  Erwin  F.  Smith  presented  a  paper  entitled  Additional 
Notes  on  Peach  Rosette.* 

Mr.  D.  G.  Fairchild  presented  some  Notes  on  Apple  and 
Pear  Fusicladii.  The  paper  was  discussed  by  Messrs.  Erwin 
F.  Smith  and  Waite. 

Prof.  L.  F.  Ward  spoke  upon  The  New  BoTANY.f  Prof. 
Ward's  communication  was  discussed  by  Dr.  Baker. 

Drs.  Theobald  Smith  and  V.  A.  Moore  followed  with  a  com- 
munication upon  The  Growth  of  Bacteria  through  the 
Pasteur-Chamberland  Filter. :|; 


Two  Hundred  and  Fifth  Meeting, 
January  28,  1893. 

Mr.  L.  O.  Howard  in  the  chair,  and  thirty-one  persons 
present. 

Messrs.  D.  D.  Luke  and  H.  H.  Doubleday  were  elected 
active  members. 

Prof.  Robert  T.  Hill  })resented  some  Notes  on  the  Pale- 
ontology OF  the  Comanche  Series.  §  The  paper  was  dis- 
cussed by  Messrs.  Stanton  and  Ward. 

*Journal  of  Mycology,  vii,  pp.  22H-232,  1893. 

tScience,  N.  Y.,  xxi,  pp.  43-44,  Jan.  27. 

JZur  Pj-iifung  der  Pasteur-Chamberland  Filter,  <Centralblatt  f. 
Bakteriologie  un^l  Par.ssitenkunde,  xii,  pp.  628-029,  1892. 

^Paleontology  of  the  Cretaceous  Formations  of  Texas. — The  Inverte- 
brate Paleontology  of  the  Trinity  Divisions.  <Proc.  Biol.  Soe.  Wash.,  Vol. 
viii,  pp.  9-40,  pis.  i-viii,  1893. 


vi  ProceedmgH. 

Prof.  L.  F.  Ward  spoke  upon  The  Flora  of  the  Trinity 
Division  on  the  Comanche  Series  in  Texas,  exhibiting 
specimens  and  a  manuscript  and  drawings  prepared  by  Prof. 
W.  M.  Fontaine.*  Prof.  Ward's  conmiunieation  was  dis- 
cussed by  Messrs.  Stanton  and  Hill. 

Mr.  C.  H.  Townsend  read  a  paper  entitled  Sea-Otter 
Fishing  in  Alaska  in  Relation  to  the  Natives,  which  was 
discussed  by  Messrs.  Sheldon  Jackson,  Dall,  Evermann,  and 
Merriam. 


Two  Hundred  and  Sixth  Meeting, 
February  11,  1893. 

The  President  in  the  chair,  and  thirty-four  persons  present. 

Mr.  M.  B.  Waite  presented  a  communication  on  The  De- 
struction OF  Lichens  on  Pear  Trees. f 

Mr.  Charles  Hallock  read  a  paper  on  The  Geographical 
Distribution  of  the  Musk-Ox. 

Mr.  C.  H.  Townsend  spoke  upon  The  Propagation  of  the 
Atlantic  Coast  Oyster  on  the  Pacific  Coast.  The  paper 
was  discussed  by  Mr.  Dall  and  Mr.  Van  Deman. 

Mr.  G.  S.  Miller  exhibited  a  specimen  of  A  New  Jumping 
Mouse  {Znj>us  insignh).^ 

Dr.  C.  Hart  Merriam  spoke  upon  The  Four-toed  Kan- 
garoo Rats. 


Two  Hundred  and  Seventh  Meeting, 
February  25,  1893. 
The  President  in  the  chair,  and  forty-seven  persons  present. 

*W.  M.  Fontaine — Notes  on  some  Fossil  Plants  from  the  Trinity  Division 
of  the  Comanche  Series.  <Proc.  U.  S.  Nat.  Mus.,  Vol.  xvi,  pp.  261-285, 
pis.  xxxvi-xliii,  1893. 

fExperiments  with  Fungicides  in  the  removal  of  Lichens  from  Pear 
Trees.  <Journal  of  Mycology,  Vol.  vii,  No.  3,  pp.  264-268,  pis.  xxx-xxxi, 
1893. 

JA  Jumping  Mouse  [Zapus  insignis  Miller)  new  to  the  United  States. 
<Proc.  Biol.  Soc.  Wash.,  Vol.  viii,  pp.  1-8.    (Extras  issued  April  22, 1893.) 
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Dr.  Nordqvist  of  Finland  was  present  as  a  guest  of  the 
Society, 

The  Rev.  Sheldon  Jackson  spoke  on  The  Introduction 
OF  Reindeer  in  Alaska.*  The  subject  was  further  dis- 
cussed by  Messrs.  Gill,  Stejneger,  Merriam,  Dall,  Ever- 
mann,  Townsend  and  Nordfeldt. 

Mr.  M.  B.  Waite  treated  of  The  Variation  of  the  Fruit 
OF  the  Pear  due  to  Difference  of  Pollen. f 

Mr.  E.  M.  Hasbrouck  read  a  paper  On  the  Development 
of  the  Appendages  of  the  Cedar  Wax  wing.:}; 

Mr.  F.  A.  Lucas  read  an  article  on  The  Food  of  Hum- 
ming Birds.  S 


Two  Hundred  and  Eighth  Meeting, 
March  11,  1893. 

The  President  in  the  chair,  and  forty-eight  members 
present. 

Messrs.  Outram  Bangs  of  Boston,  Mass.,  Herljert  Brown 
of  Tucson,  Arizona,  and  Miss  Florence  A.  Merriam  of  Lo- 
cust Grove,   N.  J.,  were  elected  corresponding  members. 

Dr.  Frank  Baker  read  a  paper  entitled  Recent  Discov- 
eries in  the  Nera^ous  System.  ||  The  subject  was  further 
discussed  by  Dr.  Wm.  A.  Hanuuond  and  Prof.  Ward. 

Mr.  Vernon  Bailey  spoke  upon  The  Burrows  of  Five- 
toed  Kangaroo  Rats,  which  called  forth  remarks  from 
Messrs.  Baker,  Bailey,  Merriam  and  Coville. 

^Report  on  Introduction  of  Domestic  Reindeer  into  Alaska,  with  Maps 
and  Illustrations.  <Misc.  Doc.  No.  22,  52nd  Congress,  2nd  Session,  39 
pp.,  Washington,  D.  C,  1893. 

fEffects  of  Different  Kinds  of  Pollen  on  the  Character  of  the  Fruit 
(Chap.  V  of  the  Pollination  of  Pear  Flowers).  <Bull.  No.  5,  Div.  Veg. 
Path.,  U.  S.  Dept.  Agric,  pp.  55-74,  Pis.  i-xii,  1894. 

jA  presumably  new  fact  relative  to  the  Cedar  Wax  wing  {Ampelis 
cedrorum),  with  remarks  upon  the  importance  of  a  thorougJa  knowledge  of 
first  plumages.     <Science,  N.  Y.,  xxi,  pp.  144,  145,  March  17,  1893. 

^^The  Auk,  Vol.  x,  pp.  311-315,  Oct.  1893. 

l|The  New  York  MedicalJournal,  Ivii,  pp.  657-663,  685-692,  figs.  1-28, 
June  17  and  24,  1893. 
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Mr.  E.  M.  Hasbrouck  gave  a  communication  on  The  Breed- 
ing OF  THE  Bald  Eagle  near  Mount  Vernon,  with  an  ex- 
hibition of  eggs.  Comments  were  made  by  Messrs.  John  Bur- 
roughs and  Ward. 


Two  Hundred  and  Ninth  Meeting, 
March  25,  1893. 

The  President  in  the  chair,  and  thirty-five  members  present. 

Dr.  William  C.  Rives  of  New  York  was  elected  a  corre- 
sponding member. 

The  President  announced  the  death  of  Dr.  George  Vasey, 
Botanist  of  the  Department  of  Agriculture,  and  of  Dr.  Henry 
Clay  Nelson,  United  States  Army,  both  memliers  of  the 
Society.  On  motion  by  Mr.  Walcott,  it  was  voted  to  appoint 
some  member  to  present  a  Inographical  sketch  of  Dr.  Vasey. 
The  President  a})}K)inted  Mr.  Coville. 

L.  M.  McCormick  presented  a  paper  on  A  Hybrid  Between 
Pyranga  rubra  and  Pyranga  erythromelas.*  The  paper 
was  discussed  by  Messrs.  Howard  and  McCormick. 

Prof.  E.  W.  Doran  read  an  article  on  the  Development 
OF  the  Intestines  of  Tadpoles.  Remarks  were  made  upon 
the  subject  by  Messrs.  Dall,  Riley,  and  Reyburn. 

Dr.  Theobald  Smith  addressed  the  Society  on  The  Bac- 
teriology OF  Potomac  Water  and  its  Bearing  upon  San- 
itary Problems.  This  paper  gave  rise  to  a  long  discussion, 
in  which  Messrs.  Lucas,  Dall,  Reyburn,  Howard,  Waite, 
Riley,  and  Smith  participated. 


Two  Hundred  and  Tenth  Meeting, 

April  8,  1893. 

Dr.  C.  Hart  Merriam  in  the  chair,  and  twenty-five  persons 
present. 

*The  Auk,  Vol.  x,  pp.  302-303,  July,  1893. 
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Mr.  F.  V.  Coville  spoke  upon  the  Characteristics  and 
Adaptations  of  a  Desert  Flora. ^  Remarks  followed  upon 
the  same  subject  by  Messrs.  Smith  and  Evans. 

Mr.  C.  W.  Stiles  discussed  The  Cause  of  Measly  DucK,t 
exhibiting  microscopic  specimens  of  the  disease  and  the  para- 
site causing-  it.  The  subject  was  further  discussed  by  Messrs. 
Merriam,  Th.  Smith,  and  Gurley. 

Dr.  K.  R.  Gurley  read  a  paper  on  Natural  Selection  as 
Exemplified  by  the  Cackling  of  Hens,  which  was  dis- 
cussed by  Messrs,  Lucas  and  Van  Deman. 

Prof.  J.  W.  Chickering  spoke  upon  The  Botanical  Land- 
scape.:|:  His  paper  was  discussed  by  Messrs.  Merriam  and 
Lucas. 


Two  Hundred  and  Eleventh  Meetincx, 
April  22,  1893. 

The  President  in  the  chair,  and  thirty  persons  present. 

Mr.  O.  F.  Cook  })resented  Notes  on  the  Natural  His- 
tory of  Liberia.  JNIr.  Cook's  communication  was  discussed 
l)y  Dr.  Gill. 

Mr.  J.  N.  Rose  treated  of  Two  Trees  of  Economic  Im- 
portance from  Mexico.  § 

Dr.  V.  A.  Moore  made  Observations  on  the  Distribu- 
tion AND  Specific  Character  of  the  Streptococci  Group 
of  Bacteria.  |I     The  sul)ject  was  discussed  l)y  Dr.  Th.  Smith. 

*A  chapter  of  botany  of  the  Death  Valley  Expedilion.  <Contributions 
from  the  U.  S.  National  Herbarium,  Vol.  ix,  pp.  33-55,  1893. 

tXotes  on  Parasites— 18 :  On  the  Presence  of  Sarcosporidia  in  Birds. 
<l>ull.  Bm-.  An.  Indust.,  No  3,  U.  S.  Dept.  Agric,  pp.  79-88,  pis.  ii-iii. 

tScience,  N.  Y.,  xxiii,  pp.  118-119,  March  2,  1894. 

§A  new  Tdhebula  from  Mexico  and  Central  America :  Tahehuia  Dnnnell- 
Sinlthii.  <Bot.  Gaz. ,  Vol..  xvii,  pp.  418-419.  A  new  Bumdiu  from  Mexico 
(B.  Palmeri).     <Garden  anl  Forest,  vii,  p.  195,  1894. 

IJObservations  on  the  Morphology,  Biology,  and  Pathogenic  Properties 
of  twenty-eight  Streptococci  found  in  the  investigations  of  Animal  Diseases. 
<Bull.  Bur.  An.  Industry,  No.  3  (U.  S.  Dept.  Agric),  pp.  9-30,  1893. 


X  Proceedings. 

Dr.  Erwin  F.  Smith  considered  Pp:ach  Yellows  and  Plant 
Nutrition.* 


Two  Hundred  and  Twelfth  Meeting, 

May  6,    1893.  • 

The  President  in  the  chair,  and  nine  persons  present, 

L.  H.  Dewey  presented  a  paper  entitled  Geographic  Dis- 
tribution OF  Grasses  in  the  United  States.  Mr. 
Dewey's  article  was  discussed  by  Messrs.  Coville  and 
Palmer.  * 

Dr.  Erwin  F.  Smith  spoke  On  the  Symbiosis  of  Stock 
AND  Graft.  Further  remarks  upon  the  same  subject  were 
made  by  Messrs.  Coville,  Riley,  and  the  original  speaker. 

Dr.  Theobald  Smith  described  A  New  Sporozoon  in  the 
Intestinal  Villi  of  the  Ox.f 

The  Communication  was  discussed  by  Messrs.  E.  F. 
Smith,  Riley,  and  Theobald  Smith. 


Two  Hundred  and  Thirteenth  Meeting, 
May  20,    1893. 

The  President  in  the  chair,  and  twenty-eight  persons 
present. 

Mr.  Charles  Schuchort  was  elected  an  active  member. 

The  following  communications  were  presented. 

Dr.  V.  A.  Moore  read  on  The  Distribution  of  Pathogenic 
Bacteria  in  the  Upper  Air  Passages  of  Domesticated 
Animals.:}: 

^Experiments  with  Fertilizers  for  the  Prevention  and  Cure  of  Peach 
Yellows,  1889-92.  <Bull.  Div.  Veg.  Path.,  No.  4,  U.  S.  Dept.  Agric,  197, 
p.  .33,  pi.,  1893. 

tPreliminary  Notes  on  a  Sp'  >rozoiJn  in  the  Intestinal  Villi  of  Cattle.  <Bull. 
Bur.  An.  Indust.,  No.  3  (U.  S.  Dept.  Agric.)  pp.  73-78,  pi.  i,  1893. 

t Pathogenic  and  Toxicogenic  Bacteria  in  the  Upper  Air  Passages  of 
Domesticated  Animals.  <Bul.  Bur.  An.  Ind.,  No.  3,  (U.  S.  Dept. 
Agric.)  pp.  31-48,  1893. 
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Prof.  C.  V.  Rile}'  gave  some  Further  Notes  on  Yucca 
Pollination.*  Prof,  Riley's  communication  was  discussed 
l)y  Messrs.  Howard  and  Riley. 

Prof.  Barton  W.  Evermann  spoke  of  The  Ichthyologic 
Features  of  the  Black  Hills,  f 

Mr.  Wm.  H.  Dall  discussed  New  Forms  of  Fossils  from 
THE  Old  Miocene  of  the  Gulf  States. 

Dr.  C.  Hart  Merriam  treated  of  Biology  in  our  Colleges.:}: 
The  paper  was  discussed  by  Messrs.  Ward,  Burgess,  and 
Riley. 


Two  Hundred  and  Fourteenth  Meeting, 
October  21,    1893. 

The  President  in  the  chair,  and  thirty  persons  present. 

Mr.  Charles  Torrey  Simpson  was  elected  an  active  mem- 
ber. 

Prof.  Lester  F.  Ward  presented  a  communication  entitled 
Weismann's  Concessions.  Prof.  Ward's  commimication 
was  discussed  by  Messrs.  Riley,  Dall,  Schaeffer,  Gill,  Coville, 
and  Ward. 

Dr.  C.  Hart  Merriam  and  Vernon  Bailey  presented  some 
Notes  on  a  Biological  Reconnoisance  of  Wyoming. 


Two  Hundred  and  Fifteenth  Meeting, 
November  4,   1893. 

The  President  in  the  chair,  and  twenty-three  members 
present. 

Mr.  W.  T.  Swingle  considered  Some  Problems  of  Plant 
Geography  in  Florida. 

*Further  Notes  on  Yucca  Insects  and  Yucca  Pollination.  <Insect 
Life,  Vol.  V,  pp.  300-310,  (pi.  ii  and  fig.  38,  a-g).  Also  <Proc.  Biol.  Soc. 
Wash.,  Vol.  viii,  pp.  41-54,  pi.  ix. 

tProc.  Indiana  Acad.  Sc.  for  1892,  pp.  73-78  (Abstract). 

t-Biology  in  our  Colleges:  A  Plea  for  a  Broader  and  more  liberal 
Biology.     <Science,  N.  Y.,  xxi,  pp.  352-3.55,  June  30,  1893. 


xii  Proceedings. 

Dr.  C.  Hart  Merriam  spoke  on  The  Fauna  and  Flora  of 
Eastern  Wyoming.  Messrs.  Rose,  Coville,  Everiimnn,  and 
Merriam  made  informal  remarks  iii)on  the  same  subject. 

Dr.  C.  W.  Stiles  treated  of  Artificial  Species  of 
Cestodes."-'  This  paper  was  discussed  by  Messrs.  Dall, 
Merriam,  Gill,  Fernow  and  Riley. 


Two  Hundred  and  Sixteenth  Meeting, 
November  18,    1893. 

The  President  in  the  chair,  and  thirty-seven  persons 
present. 

Mr.  Wm.  H.  Ashmead  and  Mr.  F.  C.  Pratt  were  elected 
active  members. 

Dr.  C.  Hart  Merriam  presented  a  communication  entitled 
Remarks  on  the  Genus  Geomys.!  Dr.  Merriam' s  paper 
was  discussed  by  Messrs.  Gill,  Ward,  Riley,  and  Merriam. 

Mr.  Frederick  V.  Coville  spoke  upon  Juncus  marginatus 
and  its  varities.:}; 

The  question  What  are  the  special  needs  of  the 
Biological  Society  of  Washington  ?  w^as  discussed  by 
Messrs.  Fernow,  Stiles,  Gill,  and  Merriam. 


Two  Hundred  and  Seventeenth  Meeting, 

December  2,    1893. 

Dr.  Gill  in  the  chair,  and  twenty-four  persons  present. 
Mr.  J.  B.  Thompson  of  Washington  was  elected  an  active 
member. 

Mr.  F.  H.  Blodgett  read  Notes  on  the  Development  of 

*A  Revision  of  the  Adult  Cestodes  of  Cattle,  Sheep  and  allied  Animals. 
<Bm-.  An.  Ind.  (U.  S.  Dept.  Agric.)  Bui.  No.  4,  pp.  97-lOL 

tMonograplii(;  Revision  of  the  Pocket  Gopher's  Family,  Geomyidee. 
(North  America  Fauna,  No.  8)  1895. 

+Proc.  Biol.  Soc.  W.ish.,  pp.  121-12« 
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THE  Bulb  of  the  ^dder's  Tongue,  The  subject  was  dis- 
cussed by  Messrs.  Ward,  Burget  s,  and  Seaman. 

Mr.  E.  W.  Nelson  commented  on  A  New  Species  of 
Lagomys  from  Alaska." 

Dr.  Erwin  F.  Smith  spoke  of  A  Bacterial  Disease  of 
Cucumbers,  etc.,  working  through  the  Fibrovascular 
Bundles  and  probably  transmitted  by  Insects. f  The 
paper  was  discussed  by  Messrs.  Seaman  and  Galloway. 


Two  Hundred  and  Eighteenth  Meeting 


December  16,   1893. 

Mr.  Rathbun  in  the  chair,  and  thirty  persons  present. 
The  evening  was  given  up  to  short  miscellaneous  com- 
munications. 


Two  Hundred  and  Nineteenth  Meeting, 
December  30,    1893. 

The  President  in  the  chair,  and  twenty-two  members 
present. 

Surg.  Gen.  Geo.  M.  Sternberg  and  Mr.  Filibert  Roth 
were  elected  active  members. 

The  annual  reports  of  the  Secretary  and  Treasurer  were 
read  and  accepted  and  oiBcers  for  the  year  1894  were 
elected  as  follows: 

President,  C.  V,  Riley;  Vice-P/'exidenfs,  Frank  Baker, 
B.  E.  Fernow,  Richard  Rathbun,  C.  D.  Walcott;  Pecordlng 
Secretary,  C.  W.  Stiles;  Correfijwnding  Secretary,  F,  A. 
Lucas;  Treasurer,  F.  H.  Knowlton;  CouiicUors,  T.  H.  Bean, 
L.  O.  Howard,  T.  S.  Palmer,   Theobald  Smith,  F.  W.  True. 

*Description  of  a  New  Species  of  Lagomjs  from  Alaska.  <Proc.  Biol. 
Soc.  Wash.,  viii,  pp.  117-120. 

fA  Bacterial  Disease  of  Cucumbers,  Canti'loupes  and  Squashes  (Ab- 
•stract).     <Proc.  Am.  Ass.  Adv.  Sc.  for  1893,  p.  259,  1894. 
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A  JUMPING  IVrOUSE  (ZAPUS  INSIGNIS  ^MILLER)^-"" 
NEW  TO  THE  UNITED  STATES. 

BY  GERRIT  S.  IMILLEK,  Jk. 


Zapus  insignis,  hitlierto  known  only  from  New  Brunswick  and 
Nova  Scotia  *  is  locall}^  common  in  the  eastern  United  States, 
and  will  probably  be  found  to  l)e  very  generally  distributed  in 
the  eastern  part  of  the  Canadian  fauna.  The  specimens  that 
have  thus  far  come  to  my  notice  number  forty-two.  Of  these, 
the  type  and  two  others  were  collected  by  E.  A.  Bangs  on  the 
Restigouche  river,  New  Brunswick,  in  September,  1880  ;  one 
was  taken  in  Northumberland  county,  N.  B.,  in  June,  1892,  by 
Gerrit  S.  Miller,  and  two  (Nos.  40()1  and  5785,  collection  of  Dr. 
C.  Hart  Merriam)  were  collected  at  Godbout,  P.  Q.,  Canada,  l)y 
Napoleon  A.  Comeau.  The  remainder  were  taken  in  the  United 
States,  as  follows:  Eleven  by  Mr.  Frank  Bolles  at  Chocorua,  N. 
H.,  in  September,  1892 ;  two  by  Mr.  C.  F.  Batchelder  at  Keene, 
Essex  county,  N.  Y.,  in  August,  1890;  four  at  Elizabethtown, 
Essex  county,  N.  Y.,  and  nineteen  at  Peterboro,  Madison  county, 
N.  Y.,  by  the  writer  during  the  s[)ring  and  summer  of  1892. 

With  the  j)ossiblo  exception  of  Mr.  Comeau's  s})ecimens,  of 
whose  history  I  am  ignorant,  these  were  all  taken  in  the  woods, 
and  generally  close  to  water.     The  banks  of  running  streams  are 

*See  American  Naturalist,  xxv,  August,  181>1,  472. 
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especially  attractive  to  these  animals ;  many  that  I  have  caught 
actually  sprang  into  the  water  in  their  death  struggles.  In  such 
places  they  may  be  taken  without  difficulty  in  traps  baited  with 
rolled  oatmeal,  after  these  have  been  left  in  one  place  long  enough 
to  thin  out  the  white-footed  mice  and  short-tailed  shrews.  In 
my  experience  Zapas  insignis  is  wholly  a  dweller  in  deep  woods, 
never  venturing  out  into  grass  fields  and  damp  pastures,  such  as 
Z.  hudsonius  delights  in,  and  avoiding  thinly  wooded  places  in 
general.  Zapus  hudsonius,  on  the  other  hand,  seldom  penetrates 
far  into  the  woods,  and  the  two  species  are  not  often  found  to- 
gether, though  I  have  several  times  taken  both  in  the  same  traps 
on  successive  days,  near  the  edge  of  some  meadow  or  clearing. 
Dawson  states  that  both  kinds  of  jumping  mice  are  found  in 
grain  fields  near  Halifax  and  Pictou,  N.  S.  He  adds,  however, 
that  the  smaller  species  (/'.  e.,  Z.  hudsonius)  is  in  such  places 
much  the  more  common  and  easily  observed. 

The  original  description  of  this  species,  based  on  three  speci- 
mens somewhat  faded  by  grease  and  age,  was  necessaril}^  in- 
complete, and  in  some  respects  misleading.  Hence  it  seems 
advisable  to  redescribe  the  animal,  that  there  may  be  no  future 
difficulty  in  recognizing  it. 

Zapus  insignis  Miller. 

Meriones  lahradorlus  Dawson.     Edinburgh  New  Phil.  Journ.,  iii,  1856,  2. 

Zapus  insignis  Miller.     American  Naturalist,  xxv,  August,  1891,472. 

Sp.  Ch.  Larger  than  Zapus  hudsonius  Zimmerman,  with  longer 
ears  and  paler,  more  fulvous  coloration ;  tail  when  uninjured 

alwa3'S  tipped  with  white;  teeth,  i. -,  pni. ^,  m.  ^^ '- 

1  —  1  0  —  U         o  —  o 

^16. 

Adult  male  (No.  145^,  collection  of  G.  S.  Miller,  Jr.,  Peterboro, 
N.  Y.,  August  22,  1892)  ;  length,  250;  tail  vertebra,  154;  hind 
foot,  31.6  ;  ear  from  notch,  18.6.  Tip  of  tail  for  23  mm.,  dorsum 
of  manus  and  pes,  and  entire  ventral  surface  pure  white  to  base 
of  hairs  ;  sides  buff-yellow,  tinged  with  clay  color,  except  on 
cheeks,  fore  neck,  and  a  narrow  line  bordering  white  of  belly, 
where  the  yellow  is  noticeably  purer ;  the  fur  plumbeous  gray 
at  base  and  a  trifle  sprinkled  with  blackish  bristly  hairs.  These 
blackish  hairs  predominate  on  the  back,  where  the}'  form  a 
sharply  defined  dorsal  strii3e  slightly  mixed  with  the  color  of 
the  sides,  broadest  just  back  of  the  shoulders,  tapering  gradually 
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to  base  of  tail,  and  becoming  indistinct  on  the  head  after  passing 
])etween  the  ears.  Ears  externally  concolor  with  back,  inter- 
nally buff-yellow;  muzzle  grayish  brown;  whiskers  mixed 
brownish  and  whitish,  the  longest  hairs  reaching  beyond 
shoulders ;  tail  thinly  haired,  so  that  the  annulation  shows  dis- 
tinctly, sharpl}^  bicolor,  dark  brown,  except  ventrally  and  at  tip. 

Among  the  specimens  of  Zapus  insignis  that  I  have  examined 
I  find  but  little  individual  variation  in  color.  That  which  occurs 
seems  to  be  due  chiefly  to  season,  spring  specimens  having  the 
sides  brighter  fulvous  than  those  taken  in  the  autun^m  and  late 
summer.  The  dorsal  stripe  is  darker  and  more  sharply  defined 
in  some  specimens  than  in  others,  the  variation  being  caused  by 
the  relative  quantities  of  blackish  and  fulvous  hairs.  In  speci- 
mens with  perfect  tails  the  extent  of  the  white  tip  varies  from 
30  mm.  down  to  a  mere  trace;  but  the  latter  condition  is  rare, 
occurring  only  twice  in  the  series  before  me,  most  tails  showing 
from  10  mm.  to  20  mm.  of  white. 

The  four  males  taken  at  Elizal)ethtown,  N.  Y.,  in  April  are 
brighter  colored  than  the  type  and  liave  apparently  longer  ears. 
These  discrepancies  are  probably  due  entirely  to  the  different 
condition  of  the  specimens.  Skins  taken  at  Peterboro,  N.  Y., 
late  in  August  and  early  in  Septeml)er  are  nearly  as  dull  as  the 
three  from  Restigouche,  while  the  June  specimen  from  North- 
umberland county,  N.  B.,  less  than  one  hundred  miles  from  the 
type  locality,  is  fully  as  bright  as  any  that  I  have  seen.  This 
specimen  (No.  1438)  is  alcoholic,  but  the  comparison  was  made 
a  few  days  after  its  capture.  The  ear  of  No.  1438  is  somewhat 
longer  than  that  of  an  alcoholic  specimen  (No.  2000)  from  Peter- 
boro, while  the  ears  of  Mr.  Batchelder's  specimens  from  Keene, 
N.  Y.,  measure  dry  only  a  trifle  more  than  the  ears  of  the  Resti- 
gouche skins. 

On  comparing  thirty-eight  skins  of  Zapus  insignis  with  al)out 
one  hundred  specimens  of  Z.  Jivxlsonius  from  various  parts  of 
New  Bruns.wick  and  the  eastern  United  States,  the  paler,  more 
fulvous  coloration  of  the  former  at  once  strikes  the  eye.  The 
ground  color  of  the  lateral  stripe  in  hitdsonius  is  more  strongly 
tinged  with  clay  color  and  is  much  more  plentifull}^  interspersed 
with  black  bristly  hairs.  There  is  no  tendency  in  hiidsonius  to 
form  the  clear  yellow  area  on  the  sides  of  the  head  and  fore  neck 
so  conspicuous  in  Z.  insignis.  In  the  former,  however,  the  clear 
yellow  line  separating  the  lateral  stripe  from  the  white  of  the 
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belly  is  apt  to  be  more  strongly  defined  and  of  a  somewhat 
darker  shade.  Z.  iii-^iigai.^  is  always  pure  white  beneath,  never 
showing  a  trace  of  the  buffy  suffusion  commonly  seen  in  Z. 
hudsonius.  Yellow  is  the  prevailing  color  on  the  head  of  insignis, 
Avhile,  in  hudsonius  the  black  hairs  are  the  more  numerous  on 
the  head  and  face.  The  gray  muzzle  is  much  paler  in  insignis 
than  in  hudsonius.  Tlie  ears  of  the  two  species  differ  notably  in 
color  as  well  as  in  size,  those  of  Z.  hudsonius  being  more  thickly 
haired  and  blackish  throughout,  except  for  a  sprinkling  of  yel- 
lowish hairs  on  the  outside  and  a  narrow,  pale — sometimes 
white — border,  while  in  Z.  insignis  the  ears  are  lined  with  yellow 
and  clothed  outside  with  dusky  and  yellow  hairs  in  about  equal 
in-o])ortions,  the  latter  forming  a  pale  though  never  white 
edging. 

Two  young  examples  of  Z.  hudsonivs  (S  juv.  No.  HI 2  '^^^'^ 
$  juv.  No.  nil,  Peterboro,  N.  Y.,  August  1, 1892),  otherwise  per- 
fectly typical,  have  8  mm.  of  the  distal  end  of  the  tail  white. 
These  are  the  only  specimens  of  the  species  in  which  I  have 
seen  the  slightest  indication  of  this  character,  but  it  is  to  be 
expected  since  most  of  our  small  mammals  occasionalh'  have 
white-tipped  tails.  I  have  reijeatedly  noticed  it  in  two  races  of 
Sitomys  aniericanus;  also  occasionally  in  Mus  musculus,  Arvicola 
riparius,  and  Blarina  hrericauda.  It  is  thus  especially  notewor- 
thy that  in  Zapus  insignis  this  character,  elsewhere  merely  acci- 
dental, should  liaA^e  become  so  fixed  as  to  be  practically  diag- 
nostic. 

The  skull  of  Zapus  insignis  closely  resembles  that  of  Z.  hud- 
sonius, but  is  throughout  slightly  broader  and  heavier,  Avith  a 
less  highly  arched  brain  case.  Except  for  its  somewhat  larger 
size,  the  mandible  shows  no  points  of  difference. 

The  teeth  are  all  somewhat  heavier  than  in  Z.  hudsonius  and 
the  crown  of  the  middle  u[)per  mohir  appears  in  some  sj^ecimens 
slightly  longer  proportionally. 

In  the  original  description  of  Z.  insignis  it  was  suggested  that 
the  alisence  of  the  premolar  might  be  due  to  the  age  of  the  speci- 
mens at  hand  and  consequent  sliedding  of  tlie  tooth.  That  this 
view  is  incorrect  is  conclusively  sliown  by  the  material  now 
availal)lo.  Specimens  of  Z.  hudsonius  with  teeth  excessivel}^ 
worn  still  retain  the  premolar,  while  in  Z.  in^igiiis  I  have  never 
found  a  trace  of  this  tooth,  even  in  individuals  so  3'oung  that 
the  posterior  molar  has  not  cut  through  the  gums.     I  have  seen 
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but  one  specimen  of  Z.  liudaonluji  in  which  the  premolar  is  al)sent. 
This  I  suppose  to  be  the  skull  from  Pennsylvania  referred  to,  on 
the  authority  of  Mr.  F.  \y.  True,  in  the  oris^inal  description  of 
Z.  insignis.  The  specimen  (No.  ^55*,  United  States  National 
Museum,  Upper  Darby,  Pa.)  is  in  a  very  fragmentary  condition, 
but  one  tooth  row  remaining  in  situ,  and  the  maxilla  being 
broken  off  close  to  the  roots  of  the  first  molar.  Under  these 
circumstances  no  weight  can  be  placed  on  the  fact  that  the  pre- 
n^olar  is  not  to  be  found. 
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Measurcnioils  of  Forty  Sjiccimens  of  Zapus  'uiaigtils. 
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11.4 

11 

14.6 

13 

12.8 

13.8 

13 

13 

12.8 

13.8 

14.4 

14 

14 
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10.  £ 
8.5 
12.5 
10 
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*Collpete(l  \>\  H.  IT.  MrAdam. 


t Collected  by  Outram  Bangs. 


Miller — A  Jmnping  Mouse  {Z(q)u^  iyslgnh). 


Crankd  Measuremexts  of  Six  Specimens  nf  Zapns  insigvix. 


Nuinbor 

Sex 

Rat^ilar  len<i;th 

Easilar  length  of  Hensel 

Zygomatic  breadth 

Mastoid  breadth 

Interorbital  constriction 

Greatest  length  of  nasal« 

Incisor  to  molar 

Incisor  to  post-palatal  notch  . . . 

Foramen  magnum  to  post-pala- 
tal notch 

Upper  molar  series  along  crowns. 

Basioccipital  to  middle  of  j^ari- 
etal 

Fronto-palatal  depth  at  middle 
of  molar  series 

Greatest  length  of  mandible. . . . 

Lower  molar  series  along  crowns. 


3  8  7 
464 


18.5 

16.8 
12.4 
10.2 

4.8 

9.2 

(> 

8.8 

7.8 


12 

12 
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1* 

1194 
1.3  7  8 

1  1  9.5 
1379 

1  4.5  2 
1  6.5  6 

c? 

cf 

d^ 

d 

19 

19 

19.8 

20 

16.8 

17.4 

17.8 

17.8 

12.2 

12.8 

i;5 

i;5 

10.3 

10.6 

11 

11 

5 

5 

5 

5 

9 

9.8 

10 

10.0 

6.0 

(i 

6 

6.4 

8.8 

9 

9 

9 

7.8 

8.4 

8.8 

8.8 

0.7 

4 

4 

3.8 

8.5 

7.4 

7.8 

7.4 

6 

6 

6 

6.4 

11.8 

12 

12.4 

12.8 

4 

4 

4 

4 

*  Collection  of  E.  A.  :ind  O.  Bang.s 


Cranial  Measurements  of  Six  Specimens  of  Zapus  hndsonias. 


Number 

Sex 

Basilar  length 

Basilar  length  of  Hensel , 

Zygomatic  breadth 

Mastoid  breadth , 

Interorbital  constriction , 

Greatest  length  of  nasals 

Incisor  to  molar. . .    

Incisor  to  post-palatal  notch . . . . 

Foramen  magnum  to  post-pala- 
tal notch 

Upper  molar  series  along  crowns 

Basioccipital  to  middle  of  pari- 
etal  

Fronto-parietal  depth  at  middle 
of  molar  series 

Greatest  length  of  mandible. . . . 

Length  of  lower  molar  series 
along  crowns 


.5  1  9 

540 

541 

54  2 

.5  4  3 

58  5 

6  23 

624 

625 

626 

9 

9 

9 

9 

9 

18.2 

18.2 

17.4 

17 

17 

16.2 

16.4 

15.4 

15 

16.2 

11.2 

11.8 

11.2 

10.8 

11 

10 

10 

10 

9.8 

10 

4 

4.2 

4 

4.2 

4.2 

8.0 

9  2 

8.6 

8.2 

8.6 

() 

5.4 

6 

5.2 

6 

8.4 

8.2 

8.4 

7.8 

8.2 

7.4 

8.2 

7.4 

8 

8 

o 

3.2 

3 

o 

o 

8.2 

8 

8 

8.2 

7.4 

5.6 

5.8 

6 

5.8 

6 

11.4 

11.8 

11 

11.4 

11 

3.4 

3.2 

3.2 

3.4 

3.2 

Vol.  VIII,  pp.  9-40,  pls.  I-VIII  June  3,  1893 

PROCEEDINGS 

OF   THE 

BIOLOGICAL  SOCIETY  OF  WASHINGTON. 


Pi).LEONTOLOGY  OF  THP]  CRETACEOUS  FORMATIONS 
OF  TEXAS— THE  INVERTEBRATE  PALEONTOLOGY 
OF  THE  TRINITY  DIVISION/i^ 

BY  R(3BERT  T.  TIILL.f 


CONTEx\TS. 

P.'ige . 

I.  Strjitigraphic  Divisions  and   Nomenclature  of  tlie   romanche 

Series 9 

II.  Position  and  Charactei'istics  of  tlie  Trinity  Division 12 

III.  Fossils  of  the  Trinity  Division 15 

IV.  Age  and  Significance  of  the  Trinity  I  division 17 

V.  Description  of  Species 20 

VI.  Plates 40 


LSrRATIGRAPinC  DIVISTONS  AND  NOMENCLATURE  OF 
THE  COMANCHE  SERIES. 

It  lias  heretofore  been  impossible  to  present  iaunal  stndies  of 
the  paleontology  of  the  various  horizons  of  the  Conianche  Series, 

*  Presented  at  a  meeting  of  the  Biological  Society  of  Washington,  Iield 
January  28,  189.'>,  and  published  by  permission  of  the  Director  of  the 
United  States  Geological  Survey. 

t  The  writer  desires  to  express  his  indebtedness  to  the  many  friends 
whose  advice  has  assisted  him  in  the  preparation  of  this  paper:  to 
Messrs.  T.  W.  Stanton,  AV.  H.  Dall,  Alpheus  Hyatt,  and  F.  H.  Knowlton, 
of  the  United  States  Geological  Survey,  for  aid  in  the  determination  of 
doubtful  genera,  and  to  Mr.  J.  L.  Ridgwaj',  artist,  and  iVIr.  C.  "\V.  F>ddy, 
of  Ware,  Massachusetts,  photo-engraver. 

2-  BioT,.  Soc.  Wash.,  Vol.  VIII,  1893.  (9) 
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owing  to  the  fact  that  the  fundamental  prohlems  concerning  the 
sequence  and  relative  importance  of  its  subdivisions  had  not 
been  presented  until  lately,  although  the  identity  of  the  series, 
as  a  whole,'  was  made  known-  in  1886.  Prior  to  that  time  most 
of  its  fossils  had  been  described  by  Shumard,  Roemer,  and  others, 
but  it  was  sujiposed  that  the  species  all  came  from  beds  which 
were  in  some  manner  equivalents  of  the  upper  Cretaceous  or  the 
well  known  Meek  and  Hayden  section.  Since  the  writer  ascer- 
tained that  the  Comanche  Series  Avas  a  distinct  and  lower  Cre- 
taceous formation  he  has  spent  several  years  in  studying  the 
subdivisions  and  their  extent,  in  ascertaining  tlie  stratigraphic 
position  of  the  fossils  or  faunas  already  described,  and  in  ar- 
riving at  a  rational  system  of  nomenclature.*  These  steps  were 
necessary  before  the  homotaxy  of  the  series  could  be  discussed. 

In  early  papers  by  the  writer,t  pending  more  minute  study 
of  details,  the  Comanche  Series  Avas  broadly  divided  into  two 
divisions  or  convenient  groups  of  strata,  as  follows : 

(1)  An  Upper  or  Wasliita  Division,  so  named  because  of  its 
prevalent  occurrence  in  the  vicinity  of  Old  Fort  Washita,  Indian 
Territory,  whence  some  of  the  species,  which  I  ascertained  were 
peculiar  to  this  division,  were  originally  described  by  Professor 
Jules  Marcou  and  the  ])rothers  Shumard.  (2)  A  Lower,  or 
Fredericksburg  Division,'!  so  named  because  many  of  its  char- 
acteristic species  were  those  described  originally  from  the  vicinity 
of  Fredericksburg,  Texas,  by  Dr.  Ferdinand  Roemer.§ 

In  1887,  while  studying  the  Cretaceous  formations  of  Arkansas, 
the  writer  discovered  that  the  l)eds  of  the  Fredericksburg  Divis- 
ion, so  called,  consisted  of  two  well-defined  groups  of  strata 

*  The  Comanche  Series  of  the  Arkansas-Texas  Region,  by  Robt.  T.  Hill : 
Bull.  Geol.  Soc.  of  America,  vol.  ii,  pp.  503-528. 

fThe  Topography  and  Geology  of  the  Cross-Timbers  and  Surrounding 
Regions  in  Noi'thern  Texas  :  Am.  Jonrn.  Sci.,  vol.  xxxii,  April,  1887. 

I  It  has  been  alleged  (Third  Annnal  Report  Texas  Geological  Survey, 
p.  272,  and  American  Geologist,  January,  1893),  that  the  term  Fredericks- 
burg Division  was  originated  by  Dr.  Ferd.  Roemer.  Inasmuch  as  Dr. 
Roemer  never  recognized  the  existence  of  the  Comanche  Series,  it  is  im- 
possible to  suppose  that  he  named  its  divisions,  and  from  none  of  liis 
writings  can  such  an  inference  be  made. 

i<The  evolution  of  knowledge  concerning  tlie  Cretaceous  formations  of 
Texas  prior  to  the  writer's  publications  is  set  forth  in  tUilletin  45  of  the 
U.  S.'Geoloirical  Survev. 
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(iutirely  tlistiiict  from  each  other  in  paleoatoh:)gic  cliaracters,  and 
tliat  it  could  he  approi)riately  madcv^nto  two  divi.sions.  For 
the  u})per  of  these,  which  is  composed  of  the  Cai)rinahmestoue 
and  the  "  Comanche  Peak  Group "  of  Shumard  in  part,  the 
na.me  Fredericks! nirg  was  retained,  and  to  the  lower  the  name 
Trinity  Division  was  given,  thus  dividing  the  Comanche  Series, 
more  in  accord  with  its  natural  grouping,  into  three  great  divis- 
ions, instead  of  two,  as  originally  pro2:)osed. 

Since  the  puhlication  of  his  Arkansas  report''^  the  writer  has 
devoted  several  years  to  the  study  of  the  Trinity  Division  in 
Texas  and  Indian  Territory,  and  has  more  fully  differentiated 
its  heds  from  those  of  the  overlaying  Fredericksburg  Division, 
and,  furthermore,  ascertained  that  it  constitutes  a  paleontologic 
and  stratigraphic  division  of  the  utmost  importance  in  the  inter- 
})retation  of  the  North  American  Cretaceous. 

In  the  same 'report  upon  the  Arkansas  Cretaceous  a  prelim- 
inary description  of  the  Trinity  Division  was  made,  separating 
it  into  a  lower  or  arenaceous  terrane,  and  an  upper  or  calcareous 
terrane,  for  which,  in  a  final  pa})ert  upon  the  stratigraphic  suIj- 
divisions  of  the  Comanclie  Series,  read  before  the  Geological 
Society  of  America  at  its  Washington  meeting,. December,  1890, 
the  names  of  the  Trinity  sands  and  Glen  Rose  beds  Avere  re- 
si)ectively  proposed  and  the  following  general  arrangement  of 
tlie  series  given : 

C.  The  Washita  or  Indian  Territory  Division. 
10.  The  Denison  )jeds. 

9.  The  Fort  Worth  limestone. 

8.  The  Duck  Creek  chalk. 

7.  The  Kiamitia  clays  or  Schlue  aback  la  beds. 
B.  The  Fredericksburg  or  Comanche  Peak  Division. 

6.  The  Caprhia  and  Goodland  limestone. 

5.  The  Comanche  Peak  chalk. 

4.  The  Gryplnca  rock  and  W^ihiut  clays. 

3.  The  Paluxy  sands. 
A.  The  Trinity  Division. 

2.  The  Glen  Rose,  or  alternating,  beds. 

1.  The  Trinity,  or  luisal,  sands. 

-  -  ^ 

*  The  Neozoic  Geology  of  Southwestern  Arkansas,  vol.  n  of  tlie  Annual 
Report,  Geological  Survey  of  Arkansas,  1888. 
t  Loc.  cit. 
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II.—I'O.SITION  AND  CJIARACTEliLSTiaS  OF   THE  TRINITY 

DIVISION. 

Fuller  details  concerning  the  extent  and  occurrence  of  the 
Trinity  Division  have  Ijeen  largely  set  forth  during  the  past  3'ear 
in  a  })ublication  l)y  the  writer,-i^  and  much  of  its  stratigraphic 
details  and  some  of  the  final  maps  as  made  by  him  and  his  as- 
sistants, INIessrs.  J.  A.  Taff,  J.  S.  8tone,  W.  T.  Davidson,  and  N. 
F.  Drake,  have  l)een  printed  still  later. f 

The  details  of  the  formation  can  be  appreciated  by  referring 
to  the  pul)lished  descriptions  of  three  tyj)ical  sections,  made  at 
widely  separated  intervals,  showing  the  increasing  thickness  of 
the  beds  to  the  southward. 

The  first  of  these,  made  by  the  writer  while  emi)loyed  upon 
the  work  of  the  Arkansas  State  survey,  is  describ^l  in  the  re})ort 
upon  the  Neozoic  geology  of  southwestern  Arkansas. ;|; 

The  second  represents  the  beds  as  they  occur  in  the  vicinity 
of  the  Paluxy  and  Brazos  rivers,  in  north  central  Texas,  and 
was  made  by  the  writer  and  his  assistants,  Messrs.  J.  S.  Stone  and 
W.  T.  Davidson,  and  published  in  the  report  ''  On  the  Occur- 
rence of  Underground  Water,"  §  and  later  in  the  Third  Annual 
Report  of  the  Geological  Survey  of  Texas. ||  In  this  region  the 
beds  of  the  Trinity  Division  attain  an  established  thickness  of 
alxHit  47")  feet. 

'J'he  third  and  southernmost  section  was  made  along  the  l)anks 
of  the  Colorado  river  between  Austin  and  the  Paleozoic  contact 
in  Burnet  county  by  the  writer  and  his  assistants,  Messrs.  J.  A. 
Taff  and  N.  F.  Drake.  The  rocks  of  the  Trinity  Division  attain 
unusual  develoi)ment  in  this  region  and  are  very  satisfactorily 
exposed.     A  profile  1]  illustrating  this  section  is  iDublished  in  the 

*"  On  the  Occurrence  of  Artesian  and  Other  Undergronnd  Waters  in 
Texas,  New  Mexico,  and  Indian  Territory  West  of  the  Ninety-seventh 
Meridian"  (pp.  41-1()G  of  "Final  Keports  of  the  Artesian  and  Underflow 
Investigation,  etc.,  to  tlie  Secretary  of  Agricultnre."  52d  Congress,  1st 
Session,  Ex.  Doc.  41,  part  3,  Washington,  D.  C,  May,  1892). 

flteport  on  the  Cretaceous  Area  Nortli  of  tlie  Colorado  Uiver,  Ijy  J.  A. 
Taff.     Austin,  Texas,  Septendjer,  18i)2. 

J  Op.  fit.,  pp.  116-12(i. 

^Op.  cit,  pp.  llJ-lll'.  • 

II  Op.  cit.,  pp.  o07,  :J10,  oil. 

lILoc.  cit.,  pp.  90-Ul. 
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report  upon  the  "Occurrence  of  Artesian  Water,"  and  much  of 
the  detail  of  the  section  given  in  the  Third  Annual  Report  of  the 
Texas  Geological  Survey.*  The  thickness  of  the  rocks  of  the 
Trinity  Division  in  this  region  is  about  500  feet.  The  beds  have 
not  been  systematically  studied  in  their  extent  south  of  the  Colo- 
rado river. 

From  study  of  these  sections  it  is  concluded  tliat  the  beds,  as 
a  whole,  indicate  a  progressive  and  continuous  series  of  sedi- 
ments, representing  subsidence  from  land  through  littoral  to  off- 
shore conditions,  followed  Ijy  renewed  shallowing  at  its  close. 
It  consists  of  sands  and  conglomerates  at  its  base,  and  grades 
upward  into  magnesian  and  chalky  limestones.  No  sharp  lines 
of  demarcation  can  be  drawn  l)ctween  the  sands  and  limestones, 
so  imperceptibly  do  they  merge  into  each  other. 

The  Basement  Beds  or  Trliilln  Sands  proper. — These  consist 
mostly  of  unconsolidated  line  conglomerate  and  sands  of  the 
nature  locally  known  as  pack  sands,  and  contain,  besides  logs 
of  silicified  wood,  occasional  masses  of  firm,  lustrous  lignite  of 
dei)ressed  oval  cross-section,  like  those  found  in  the  Potomac 
Ibrmation  near  Muirkirk,  Maryland.  Large  bones  of  vertel)rates 
have  also  occasionally  Ijcen  found,  notaljly  near  Millsap,  Texas, 
Travis  Peak  post-office,  and  at  Gypsum  Bluffs,  Arkansas,  which 
arc  supposed  to  be  the  remains  of  Dinosaurs.  It  was  owing  to 
the  occurrence  of  these  bones  that  in  an  early  jiaper  these  sands 
were  at  first  termed  the  Dinosaur  sands  b}^  the  writer.f 

TJie  Glen  Rose  Beds. — Indurated  layers  of  impure  calcareous 
and  yellow  material  succeed  the  sands,  and  become  more  calca- 
reous and  magnesian  toward  the  top  of  the  sections,  but  without 
any  defined  breaks  in  the  sedimentation.  In  the  medial  and 
upper  portions  of  the  sections  the  magnesian  and  limestone 
strata  assume  great  thickness  and  purity,  and  are  separated  by 
alternations  of  laminated,  calcareous,  and  magnesian  clays,  as 
l)eautifully  shown  in  the  bluff's  of  Mount  Bonnel,  on  the  Colo- 
rado river,  northwest  of  Austin. :]; 

*Loc.  cit.,  pp.  205-300;  also  First  Annual  Report  of  Texas  Geological 
Survey  for  188'J,  1890,  p.  Ixxxv. 

t  Am.  Journ.  Sci.,  vol.  xxxiu,  April,  1887,  p.  2!)8. 

j:  Photographs  of  the  scenery  and  structure  of  the  Cretaceous  forma- 
tions of  Texas,  made  by  the  writer  for  the  Texas  State  Geological  Survey, 
can  be  procured  from'  the  Committee  on  Photographs  of  the  Geological 
Society  of  Anaerica. 
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Mulluseau  and  other  iuvortol)rate  remains  a[)pear  coincident 
with  tlie  calcareous  beds,  accoin})anied  in  some  instances  by 
pkmt  and  vertebrate  remains,  as  at  the  phmt  beds  three  miles 
west  of  Glen  Eose,  Somervell  county,  Texas. 

Aggregations  of  Species  in  Great  Beds. — In  various  parts  of  the 
Glen  Rose  beds  there  arc  strata  composed  of  shells  of  one  pre- 
dominant species,  while  in  other  cases  there  is  an  agglutination 
of  shell  fragments  of  many  species  in  masses  similar  to  the 
recent  formation  on  the  coast  of  Florida  known  as  Coquina. 

Coqidna  Beds. — These  usually  aj^pear  at  the  base  of  the  Glen 
Rose  beds  or  at  the  first  appearance  of  marine  mollusks  in  the 
series.  In  Arkansas,  owing  to  greater  alteration  through  cal- 
cification, they  consist  of  much  more  indurated  limestone  mate- 
rial than  in  T(!xas.  The  massive  beds  are  com[)osed  almost  ex- 
clusively of  small  shells  of  many  species,  and  usually  have  a 
dark-yelUnv  color  upon  weathering.  They  outcrop  at  many 
places  along  the  old  military  road  Ijctween  Antoine  and  Ultima 
Thule.  Shell  beds  are  especially  well  develoj)ed  near  Travis 
Peak  i)Ost-ofiice,  near  the  Colorado  river,  where  the  Coquina 
beds  are  pure  white  in  color  and  the  shell  fragments  more  sili- 
ceous and  comminuted  than  in  Arkansas. 

The  Ogder  jigglouierate. — Near  the  base  of  tlie  Ti'avis  Peak  sec- 
tion is  a  stratum  some  four  feet  in  thickness,  composed  exclu- 
sively of  a  fossil  Ostrea,  so  poorly  preserved  that  the  specific 
nature  cannot  be  ascertained, 'but  which  resembles  0.  franJdini 
Coquand.  A  similar  bed  of  Ostrea  franklini  occurs  in  the  west 
bluff  of  the  Little  Missouri,  three  miles  west  of  Murfreesboro, 
Arkansas. 

The  Vicarya  Beds. — At  Post  Mountain,  west  of  the  town  of 
Burnet,  there  is  the  remnant  of  a  vast  bed  of  agglomerate,  com- 
posed entirely  of  the  shells  herein  described  as  Vicarya  lujani 
de  Verneuil,  cemented  by  a  hydrocarbon  matrix ,'i3robably,gra- 
hamite.  This  bed  is  some  ten  feet  in  thickness,  and  is  evidently 
near  the  base  of  the  Glen  Rose  beds. 

Tlie  Orhitidites  Chalk.— ^car  the  base  of  the  Pluffs  of  the  Col- 
orado, about  the  middle  of  the  Glen  Rose  l)eds  (Upper  sul)divis- 
ion)  is  a  stratum  of  ten  feet  or  more  in  thickness,  comi)osed 
entirely  of  a  massive  white  chalk,  studded  with  the  minute  shells 
of  the  foraminifera  P(dellhia.  (Orljitiditcs)  texana  Roemer.  This 
chalk  extends  southward  into  Hays,  Comal,  and  adjacent  coun- 
ties. 
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Tlie  Reqaicnin  Q'Caprotina^^)  Limestone. — At  Granlmry  and  in 
southwestern  Parker  county  there  is  a  vast  agglomerate  com- 
posed entirely  of  the  sliclls  and  casts  of  Rcqmcnia  texana  Roemer, 
to  which  Dr.  B.  F.  Shuniard  gave  the  name  "Caprotina  lime- 
stone." Tliis  occurs  well  up  in  the  Glen  Rose  heds,  about  one 
liuiidred  feet  from  their  top.  There  is  a  similar  bed  in  the 
ravine  near  the  east  foot  of  IVIount  Bonnel,  west  of  Austin.  As 
shown  Ijy  the  writer,*  there  is  another  liorizon  of  Cai)rotina 
limestone  higher  in  the  Comanche  Series. 

The  Neri.nxa  Flags. — The  summit  of  the  Glen  Rose  beds,  as 
seen  in  Mount  Bonnel,  consists  of  alternations  of  dimension 
layers  of  iirm  crystalline  limestone  and  pseudo-oolitic  marls. 
Some  of  these  dimension  layers  in  the  peak  of  Mount  Bonnel 
are  composed  almost  exclusively  of  calcified  forms  of  Ncrvntras. 

III.— FOSSILS  OF  THE  TRINITY  DIVISION. 

The  licds  contain  many  plant,  vertebrate,  and  invertebrate 
remains,  which  occur  either  separately  or  in  association,  as  at 
one  locality  iij  the  bed  and  banks  of  Palux}^  creek,  three  miles 
west  of  (ilen  Rose,  Texas.  The  more  sandy  basement  l)eds,  or 
Trinity  sands,  are,  as  a  rule,  deficient  in  organic  remains,  with 
the  exception  of  silicificd  wood  and  lignite,  although  occasional 
vertebrates  and  invertebrates  are  found. 

The  lower  beds  of  theGlen  Rose  subdivision  abound  in  inverte- 
liratc  remains,  most  of  which,  however,  are  but  liadly  preserved 
casts.  The  Glen  Rose  beds  also  contain  occasional  plants  and 
vertebrates,  especially  in  their  lower  portion,  where  they  grade 
into  the  underlying  sands. 

The  upper  beds  of  the  Glen  Rose  Division  are  less  al)undant 
in  fossil  remains,  and  these  are  very  poorly  preserved  as  casts. 
The  plants  of  the  basement  Glen  Rose  beds  have  been  collected 
by  Professor  Lester  F.  Ward,  of  the  United  States  Geological 
Survey,  and  studied  by  Professor  W.  M.  Fontaine,  of  the  Uni- 
versity of  Virginia.  They  are  now  in  course  of  publication  in 
the  Proceedings  of  the  United  States  National  Museum. f  The 
small  l)ut  interesting  collections  of  vertebrate  remains,  with  the 
exception  of  a  lepidotoid  fish  in  the  hands  of  Professor  Cope, 

*  First  Annn.al  Rejiort  of  the  Geological  Survey  of  Texa?,  1SS9,  Aus- 
tin, ISyO,  p. 133. 

fProc.  U.  S.  Nat.  Mus.,  vol.  xv,  pp.  — ,  pis.  xxxv-lxiii. 
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have  not  been  studied.     In  this  paper  will  be  presented  a  pre- 
liminary study  of  its  invertebrate  fauna. 

The  following  is  a  list  of  the  fossils  collected  or  observed  by 
the  writer  from  all  the  beds  of  the  Trinity  Division  in  Arkansas 
and  Texas : 

Foraminifera : 

Pntdlina  tcxann  (Ivoemer). 

Echinodermata : 

Epindcr  (?)  sp.  indet. 

Vermes : 

SerpiiJa  ftaluxiensis  sp.  nov. 

Molluscoidea : 

Genus  indeterminate. 

Mollusca : 

Anomia  texana  sp.  nov. 
Ostrea  franklini  Coqu  an  d . 
Ostrenfranklini  ragsdalci  var.  nov 
Pecten  slantoni  sp.  nov. 
Modiola  hranneri  sp.  nov. 
Leda  harveyi  sp.  nov. 
Cuculln'a  grallota  Hill. 
Gucxdhva  comanchensis  sp.  nov. 
CamlLxa  tcrminalis  Conrad. 
Barhatia  parva-missouriensis  Hill . 
Trigonia  doUeyl  sp.  nov. 
Trigonia  crenulata  Roemer. 
Chionc  (?)  deccpta  sp.  nov. 
Eriphyla  pikcnsis  Hill. 
Requienia  texana  (?)  (Roemer). 
Monnpleura  mareida  White. 
M.  pinguiscula  White. 
Corhicula  arkansaensis  Hill. 
Cardimn  (?)  sevierense  Hill. 
Protocardia  sp.  indet. 
Phnladomya.  knoivUoni  sp.  nov. 
PJioladomya  lereJii  sp.  nov. 
Pleuromya  (?)  henselli  sp.  nov. 
Isocardia  (?)  medial  is  Conrad. 
Natica  (?)  texana  Conrad. 
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Viviparns  natica  (?)  cossatotensis  Hill. 
Gylindrites  (?)  sj).  indet. 
Baccinopsis  (?)  parryi  Conrad. 
Tylosloina  pcdernalis  (Rociner). 
Vicarya  hr<mneri  sp.  nov. 
Nerinwa  austinensis  Rocmcr. 
Neritina  sp.  indet. 
NcAimayria  ivalcotti  Hill. 
Acanthoccras  (?)  jiistin,T  sp.  nov. 

Arthropoda : 

Cypridca  te.mvn  sj).  nov. 

Vertebrata : 

Lcpidofus. 
Crocodila. 
Dinosaiiriin. 
Chclonia. 

Plantar : 

Many  species,  now  in  course  of  pul;)lication  by  Professors 
Ward  and  Fontaine,  to<;etber  witb  undetermined  species 
resemliling  Aran  car  ites,  figured  on  plate  1. 


IV.— AGE  AND  SIGNIFICANCE  OF  THE  TRINITY  DIVISION. 

Witb  tbe  exception  of  tbe  genera  Reqidenia  and  Monopleura, 
tlie  above  list  contains  none  of  tbe  bitberto  familiar  types  of  fos- 
sils found  in  tbe  overlying  Fredericksburg  and  Wasbita  Divisions, 
sucb  as  tbe  cbaracteristic  Echinodermata,  Radiolites  (alleged  IIij> 
piirites),  Gryplixas  of  tbe  Fitchcri  group,  Exogyras,  or  Schloenbach- 
iate  Ammunitidas,  but  possesses  a  molluscan  fauna  peculiarly  its 
own,  so  fiir  as  America  is  concerned,  wbicb,  accompanied  by  a 
well-|)reserved  flora  and  vertel)rate  fauna,  affords  tbe  first  satis- 
I'actory  and  complete  data  for  an  age  classification  of  tbe  sul)- 
divisions  of  tbe  Nortli  American  Lower  Cretaceous  formation, 
and  will  enal)lc  us  to  more  tborougbly  interpret  tbe  succeeding 
divisions.  Tiiis  association  of  vertebrates,  plants,  and  marine 
mollusca  is  a  most  important  fact  in  tbe  correct  determination 
of  tbe  age  of  tbese  l)eds,  and  tbey  all  apparently  agree  in  con- 
clusions. 

Concerning  tbe  interpretation  of  tbe  foregoing  fossils,  tbe  fol- 
lowing facts  may  be  stated :  Tbe  plants,  as  determined  by  Pro- 

3-BiOL.  Soc.  Wash.,  Vol.  VIH,  IS'J.i 
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fessors  Ward  and  Fontaine,  originally  in  the  Potomac  region,* 
were  long  since  referred  by  them  to  the  Wealden,  before  they 
were  known  to  occnr  in  the  magnificent  Texas  stratigraphic 
series. 

The  vertebrates  have  never  })ecn  s^'stematically  stndied  nor 
collected,  but  the  genera  found  all  occur  in  the  Lower  Creta- 
ceous of  Europe. 

Of  the  invertebrates  the  ostracoid  crustacean  Cypridea  of  the 
Glen  Rose  lower  l»eds  is.  in  Europe  as  in  Texas,  a  prominent 
feature  of  the  Wealden  (Lower  Neocomian)  beds. 

The  foraminifer  Patellina  {OrhituJitcH)  texdna  Eoemer  is  indis- 
tinguishable from  the  Orbitulites,  which  characterizes  the  U})per 
Neocomian  of  France,  and  occvirs  there  under  lithologic  condi- 
tions similar  to  those  in  Texas. 

Of  the  Pelecypod  mollusca  proper  the  J ?7-077i/r/  is  indistinguish- 
able from  the  Anomins  of  other  ages. 

The  only  Ostrea  (0.  frnnJdini  Coquand)  seem  identical  with 
the  figures  of  a  form  which  has  been  described  under  many  spe- 
cific names  from  the  Upper  Jurassic,  and  I^ower  Cretaceous  of 
Europe. 

Peden  stantoni  belongs  to  a  group  of  the  Pedinidiv,  which  has 
great  specific  development  in  the  Neocomian  of  France,  Spain, 
and  Portugal. 

Modiola,  Leda,  Cucidbva,  Protocardia,  Corhictda,  PJioladnmya, 
and  the  doubtful  form  called  Isncardia  have  a  wide  range  in  the 
geologic  column,  but  the  forms  found  in  the  Trinity  Division 
have  a  general  varietal  resemblance  to  those  of  the  Neocomian. 

The  only  well-defined  species  of  Trigonin  (T.  stoUcyi  s}).  nov.) 
belongs  to  the  scabrate  forms  peculiar  to  the  Cretaceous  and 
later  epochs.  This  is  an  important  fact  against  the  possible 
Jurassic  age  of  the  beds. 

The  aberrant  genera,  Reqiiienia  and  Mminjdei/ra,  which  al)ound 
in  the  Glen  Rose  beds,  are  l)oth  characteristic  Lower  Cretaceous 
genera,  occurring  abundantly  in  Europe  in  the  Neocomian  beds 
and  not  ranging  higher  than  the  Cenomanian.  In  describing 
Requienia  (Caprgtina')  texana.  Roomer  asserted  that  it  was  hardly 
distinguishable  from  the  characteristic  Caprotina  lonsdallii  of  the 
Neocomian  of  France. 

Of  the  Gastropoda,  the  genus  Vycaria  is  represented  by  T . 
hranneri  resembling  a  peculiar  species  of  the  ll^uropean  Neo- 

*See  various  papers  ])y  Profossors  Lester  F.  Wanl  and  W.  M.  Fontaine 
on  the  Potomac  tlora  of  the  North  Atlantic  coast. 


Age  of  the  Trlidttj  Division.  19 

comian,  V.  lujaiil  De  Verneuil  and  which  in  every  variation  is 
identical  with  the  figures  of  the  European  species. 

Natlca  (^Tiflostoma)  pedcrnalis  Roemer  is  characteristic  of  the 
Tylostonias  of  the  Neo(3omian  of  France,  Spain,  and  PortugaL 

Of  the  Nerinxas  in  the  Texas  beds  all  have  the  archaic  form 
of  the  Jurassic  and  lower  Cretaceous  (Neocomian)  Nerina^as. 

Only  one  echinoid  is  found  in  the  Trinity  Division,  Epiaster  (?), 
l)utthis  is  of  the  older  Cretaceous  aspect  of  the  European  forms. 

Of  the  Ainmo)iitl(Ue,  which  in  Europe  are  most  relied  upon  for 
the  classification  of  subdivisions  of  the  Cretaceous,  it  may  be 
said  that  the  Comanche  Series  below  the  Washita  Division 
is  very  deficient  in  these,  only  four  species  being  known  in 
America.  Of  two  of  these  only  three  individual  specimens 
have  been  found,  while  the  European  Neocomian  abounds  in 
many  si)ecies  and  genera.  Of  the  two  genera  with  one  species 
each  found  in  the  Trinity  Division,  it  may  be  said  that  one  of 
them,  Neumayrla,  belongs  to  a  genus  which  occurs  in  the  Pur- 
Ijcckian,  or  uppermost  Jurassic,  and  Wealden  of  Europe,  and 
hence  may  be  accepted  as  strong  evidence  that  these  beds  are 
not  of  late  Cretaceous  age.  Tlie  other  species,  Acanthoceras  (?) 
jastinas,  is  too  poorly  preserved  to  be  of  criterional  value. 

While  the  writer  has  throughout  placed  the  Trinity  Division 
in  the  Cretaceous,  he  tried  to  defer  final  discussion  of  their  age 
until  opportunity  should  arrive  for  careful  study  of  these  fossils. 
Owing  to  constant  labors  in  the  field  upon  the  more  important 
stratigrajihic  problems,  this  opportunity  did  not  arrive  until 
now.  At  the  time  the  Arkansas  report*  was  written  it  was  held 
that  the  Trinity  beds  miglit  prove  to  be  Jurassic,  but  the  careful 
revision  here  presented  tends  to  remove  this  doubt  and  enables 
us  to  assert  their  Cretaceous  age  witli  more  assurance.  Wliat- 
ever  doul)t  may  have  been  inferred  frt)m  any  expressions  in 
l^revious  ]ju]jlications,t  it  may  now  be  stated  positively : 

*  Op.  cit. 

t  Throii<^li  two  unfortunate  lapses  in  the  typography  of  his  foruun- 
papers  the  attempt  has  been  made  to  show  that  the  writer  did  not  hold 
the  Cretaceous  age  of  the  Trinity  Division,  notwitlistanding  his  repeated 
pubUcations  to  the  contrary.  One  of  these  is  caused  by  the  typographic 
error  on  page  Si  of  the  report  "  On  the  Occurrence  of  Underground 
Waters,"  etc.,  AVashington,  May,  1892,  where  the  clause  •'  which  are  as- 
sumed to  be  the  base  of  the  true  Cretaceous  "  is  made  to  modify  the  words 
"  Walnut  clays,"  instead  of  "  these  beds,"  i.  e.,  the  Trinity.  The  other 
lapse  was  of  a  somewhat  similar  nature  in  the  previous  publication  on  The 
Comanche  Series  of  the  Texas-Arkansas  Region. 
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1.  Tluit  tlicre  is  not  u  single  invcrteln'ate  species  in  tlie  Trinity 
Division  of  exclusive  Jurassic  age,  wliicli  would  justify  placing 
the  Ijcds  in  that  i)eriod. 

2.  The  genera  all  occur  in  the  Cretaceous  formations  of  the 
rest  of  the  world,  and  many  of  them,  such  as  Eequienia  and 
Monopleara,  occur  only  in  the  Cretaceous.  Hence  the  heds  are 
Cretaceous. 

3.  The  beds  of  the  Trinity  Division  are  of  lowest  Cretaceous 
age,  Neocomian,  because  the  genera  all  occur  in  the  Neocomian 
or  lowest  Cretaceous  of  other  countries,  and  because  they  con- 
tain none  of  the  characteristic  upper  or  middle  Cretaceous 
Ibrms. 

Finally  it  may  be  stated  that  from  the  alcove  comparison  of 
the  life  of  the  Trinity  Division  Avith  the  Cretaceous  life  of  Europe 
it  is  evident  that  it  shows  not  only  a  resemblance,  but  a  re- 
markable homotaxial  similarity  with  the  Lower  or  Neocomian 
of  that  country,  the  lowest  faunas  resembling  the  Wealden  or 
Lower  Neocomian,  and  the  Upper  Glen  Rose  beds  the  Middle 
and  Upper  Neocomian,  especially  as  developed  in  the  region  of 
the  Jura  and  in  Spain  and  Portugal. 

v.— DESCRIPTIONS  OF  SPECIES. 

F0RAMINIFER.T3. 

Patellina  texana  (Roemer). 

Plate  I,  Figs.  2  (copied  after  Roemer),  2«,  26,  2c',  2d. 

OrbUaUtcs  texana  Roemer.  Die  Kreidebildungen  von  Texas, 
p.  86,  plate  x,  figs.  7a,  6,  c,  d. 

"  Shell  minute,  attaining  one-eighth  of  an  inch  in  diameter ; 
orbiculate,  shield-sha{)e,  convex  al)ove,  obtusely  conical ;  central 
eminence  umboniform,  ornamented  with  close,  fine,  concentric 
stria%  otherwise  smooth  ;  lower  part  tlat,  slightly  concave,  with 
irregular,  radiating,  granular  ruga\  as  if  })erl'orated  by  worms." — 
Roemer. 

Roemer  said :  "  This  si)ecies  certainly  l)elongs  to  that  group 
of  Ivamarck's  genus  Orhitidltes,  which  D'Orbigny  se^jarated  as  a 
distinct  genus  Orbitolliui.''  Careful  microsco[)ic  study  of  the 
interior  structure  by  the  writer  shows  the  granular  structure 
illustrated  in  figs.  2«,  2b,  and  that  it  belongs  to  the  genus 
Patellina  of  Williamson. 
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This  important  I'uraniinifer  was  first  found  by  Roemer  on  the 
u])j»c!r  branch  of  the  Pedernalis,  associated  with  lylostoma  peder- 
n(di>;.  I  have  found  its  true  position  to  be  in  the  medial  por- 
tion of  the  Glen  Rose  beds,  where,  as  on  the  Colorado  near  the 
mouth  of  Bull  creek,  it  occurs  in  a  massive  chalk  some  ten  feet 
thick.  The  ^'Orhllollna  "  beds  are  among  the  most  characteristic 
and  distinguishing  features  of  the  upper  Neocomian  of  Europe, 
in  the  region  of  Jura,  and  in  Dauphine,  Portugal,  and  Sitain. 
Tlicir  occurrence  in  a  similar  stratigraphic  position  in  the  Texas 
region  is  additional  evidence  of  the  Neocomian  age  of  the  Glen 
Rose  beds.  This  Texas  form  has  also  l)een  reported  l>y  Karsten 
from  the  Neocomian  Ijcds  of  Venezuela. 


ECHINODERMATA. 
Epiaster  (?)  sp.  indet. 

Oidy  one  echinoid  lias  come  under  the  writer's  observation 
from  the  Glen  Rose  beds.  It  occurs  aljout  midway  in  the  sec- 
tion, near  liull  creek,  Travis  county,  and  in  Somervell  county, 
Texas.  This  has  l)een  su1)mitted  to  Professor  W.  B.  Clark,  of 
Johns  Hopkins  University,  who  writes  as  follows  concerning  it: 
"  1  am  inclined  to  think  it  not  only  a  new  species,  but  a  new 
genus."  The  specimens  are  left  in  Professor  Clark's  hands  for 
fu ture  d eterm ination . 

Vermes. 

Serpula  paluxiensis  sp.  nov. 

Plate  I,  Figs.  4,  4a,  4/a 

Cylindrical  tubicolate,  marked  by  concentric  lines  of  growth  ; 
occurs  in  colonies,  radiating  out  from  a  central  nucleus.  Indi- 
viduals several  inches  long,  but  it  is  impossible  to  trace  com- 
l)lete  length  of  si)ecimens,  owing  to  mode  of  growth.  Adult 
specimens  average  one-eighth  inch  in  diameter. 

This  is  one  of  the  most  abundant  forms  in  the  basement  hori- 
zon of  the  Glen  Rose  beds,  and  occurs  attached  to  lignite,  shells 
of  Oslreidx,  and  casts  of  other  mollusks,  or  in  immense  colonies 
or  s])herical  masses,  some  of  which  in  Paluxy  creek,  averaging- 
three  feet  in  diameter,  are  composed  entirely  of  this  species. 
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The  Serpulas  have  such  wide  ,<2;eol(\!4ic  range  and  .so  few  s]>ecifie 
characters  that  they  are  of  little  value  in  geologic  diagnosis. 

Occurs  at  gypsum  bluffs  of  the  Little  INIissouri,  and  in  great 
abundance  at  the  plant  bed  near  Glen  Rose,  and  also  throughout 
the  extent  of  the  lower  fossiliferous  Glen  Rose  beds  in  Texas. 


MoLLUSCOIDEA. 

Genus  indeterminate. 

Microscopic  oval  cells  al)Out  one  millimeter  in  length,  growing 
in  colonies  attached  to  shell  o^Serpahi  palax.iciiMS  and  other  forms  ; 
cells  not  overlapping,  but  in  close  contact  with^3acll  other,  form- 
ing a  single  layer  of  delicate  net-work. 

The  cells  of  this  species  have  not  the  jjyriform  shape  or  im- 
bricated arrangement  of  Menihranhponi  or  the  vibracular  cells  of 
Lnnulltes,  and  hence  are  assigned  to  no  generic  position  at  pres- 
ent. This  form  is  the  only  one  belonging  to  this  order  yet  found 
in  these  beds.  It  occurs  attached  to  other  shells  in  the  beds  of 
the  plant  locality  on  the  Paluxy  near  Glen  Rose,  Texas,  at  the 
base  of  the  Glen  Rose  beds. 


MOLLUSCA. 

Anomia  texana  np.  uov. 

Plate  I,  Fig.  5. 

Anoiniji  sp.  indet.  Hill.  Arkansas  Geological  Surve}^,  Annual 
Rei)ort  1888,  vol.  ii,  p.  135. 

Thin,  discoidal,  indistinguishable  specifically  from  many  spe- 
cies of  this  genus;  right  or  lower  valve  attached,  concentrically 
laminated;  left  Uj)per  valve  arched  and  very  irregular ;  seldom 
exceeds  one-half  inch  in  greatest  diameter. 

This  species  al>ounds  in  the  earliest  fossiliferous  horizon  of 
the  Trinity  Division,  such  as  the  beds  in  Paluxy  creek,  west  of 
Glen  Rose,  and  at  the  gypsum  l)lufrs  of  the  Little  Missouri,  in 
Pike  county,  Arkansas.  It  also  occurs  in  most  of  the  localities 
throughout  the  extent  of  the  Glen  Rose  beds. 
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Ostrea  franklini  Corjnand. 

Monographic  du  Genre  Ostrea,  p.  58,  plate  xxiii,  figs.  8-10. 
Hill,  Arkansas  Geological  Survey,  Annual  Report  1888,  vol.  ii, 
plate  V,  figs.  l-18rt;  plate  vi,  figs.  19-25  ;  plate  vii,  figs.  28-30. 

Tlie  general  aspects  and  variation  of  tins  characteristic  oyster 
of  the  Trinity  Division  have  lieen  fully  descrihed  and  figured  in 
my  Arkansas  report.  Professor  Marcou  in  a  review  of  this  work* 
has  divided  the  form  into  many  species,,  hut  the  writer,  from  his 
extensive  study  of  the  occurrence  of  the  specimens  in  >iitu^  still 
helieves  in  the  unity  of  the  species,  although  in  Europe  it  has 
doubtless  been  the  custom  of  earlier  paleontologists  to  make 
many  species  out  of  variations. 

Clioffatf  figures  and  descriljes  from  Portugal  0.  harrosei,  a  form 
which  resembles  a  variety  of  O.franJdiiii  found  at  Glen  Rose. 

This  species  occurs  in  great  al)undance  throughout  the  Trinity 
Division,  especially  at  the  plant  beds  near  Glen  Rose,  at  the  Ijase 
of  the  Glen  Rose  beds  in  the  Colorado  section,  and  in  a  similar 
horizon  throughout  the  Glen  Rose  beds  in  Arkansas  and  in 
Texas. 

It  is  interesting  to  note  tliat  none  of  the  true  Gri/p/i;raf<  or 
Exogyras  have  yet  l)een  found  in  the  Trinity  Division. 

Ostrea  franklini  ragsdalei  var.  nov. 

Plate  I,  Fig.  G. 

Shell  acuminate,  oblong,  marked  by  numerous,  regular  longi- 
tudinal coshe;  l)eak  of  large  valve  prolonged,  costate,  sub-cylin- 
drical. 

Several  incomplete  specimens  of  the  larger  valve  of  this  spe- 
cies were  procured  from  the  fauna  at  the  plant  bed  near  Glen 
Rose.  The  outline  is  somewhat  similar  to  that  of  0.  frdnldini 
Co(juand,  but  the  larger  valve  is  much  more  round,  the  point 
more  prolonged  and  characterized  by  the  strong  costa;  which  do 
not  ap[)ear  upon  tlie  adult  specimens  of  the  0.  fraidiiiii  c\se- 
where  found. 

*  American  ( Jef)lo(j;ist,  vol.  iv,  I)ecem])er,  1889,  pp.  359,  oGO. 

tlveoneil  de  Monorjraphios  Stratisnipliiques  Sur  le  Systeme  Crctariiiue 
<lu  Portugal,  par  Paul  ChoH'at.  Lij-lwn,  T8S5,  p.  ;]7,  plate  iii,  fitrs.  7,  8,  9, 
10,  11,  IL'. 
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This  variety  is  named  for  Mr.  G.  H.  Ragsdalc,  tlie  naturalist, 
of  Clainesville,  Texas. 

Tlius  far  tliis  variety  has  onl}^  been  found  at  (Jlcn  Hose. 


Pecten  stantoni  s^p.  nov. 

Plate  II,  Fitr.  3,  Sn. 

Shell  small,  one  and  onedialf  inches  in  Icniifth,  strono;l_y  eared, 
and  ears  rugose,  the  riglit  one  (not  shown  in  figure)  being  marked 
by  a  deep  fold.  The  surface  of  the  larger  valve  is  marked  by 
strong,  liattened,  double  ribs,  each  Avith  a  sinus  its  entire  length, 
alternating  with  small  single  ribs,  and  l)y  minute  cross-lines. 
This  marking  distinguishes  it  from  the  Vola-Y\ke  forms  of  the 
upper  half  of  the  Comanche  Series.  The  smaller  valve  is  not 
known. 

This  beautiful  species  occurs  in  the  molluscan  fliuna  at  the 
plant  bed  on  Paluxy  creek,  near  Glen  Rose;  only  three  speci- 
mens have  been  found.  Two  of  the  specimens  were  very  })erfect, 
but  were  unfortunately  lost  in  the  removal  of  my  collections 
from  CV)rnell  University. 

This  species  is  named  for  Mr.  T.  W.  Stanton  of  the  U.  S.  Geo- 
logical Survey. 

Modiola  branneri   pp.  nov. 

Plate  V,  Figs.  S,  9,  10. 

I\[()di(il(i  sp.  indet.  Hill.  Arkansas  Geological  Survey,  Annual 
Report  1888,  vol.  ii,  p.  loS,  plate  ii,  figs.  18,  19. 

Shell  small,  elongate,  from  one-half  to  one  and  three-quarters 
of  an  inch  in  length,  elongated  sub-triangulate,  greatly  thickened 
at  umbonal  region  ;  innl)()nes  pronounced  and  ra])idly  narrowing 
to  a  rounded  jjoint;  anterior  portion  somewhat  thittened  ;  |)os- 
terior  portion  attenuated,  thin,  and  strongly  curving  in  outline  ; 
surface  smooth,  lustrous,  marked  ]\v  fine  lines  of  concentric 
growth  and  faint  radiating  stria\ 

This  well-})reserved  little  Madinla  occurs  sparingly  in  the  lower 
Glen  Rose  beds  at  the  gypsum  bluffs  of  the  Little  Missouri, 
Arkansas,  and  in  the  plant  bed  near  Glen  Rose.  It  was  orig- 
inall}^  figured,  but  not  named,  in  my  Arkansas  report. 
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Leda  (?)  haiveyi  sp.  nov. 

Plate  I,  Figs.  7,  8. 

Slicll  minute,  one-sixteenth  to  one-eightli  of  an-inch  in  length, 
elongate,  smooth,  concentrically  striate;  beaks  situated  at  ante- 
rior tliird,  blunt,  thick,  and  recurving;  posterior  cardinal  margin 
elongate,  straight,  or  slightly  concave ;  pallial  margin  straight  or 
slightly  sinuous  ;  anterior  cardinal  margin  short,  straight ;  ante- 
rior margin  very  slightly  rounded  at  l)ase  ;  posterior  margin 
angular,  short,  and  straiglit;  anterior  half  of  shell  thick,  sulv 
globular  ;  posterior  half  elongated,  rapidly  thinning  posteriori}^ 
and  sometimes  marked  l)y  a  strong  angular  ridge  extending  from 
))eak  to  union  of  pallial  and  posterior  margin ;  cardinal  area  not 
exposed  so  as  to  sl>ow  hinge  mechanism. 

This  minute  shell  occurs  in  great  masses,  resembling  small 
1)lack  specks  in  a  calcareous  cement,  which  under  the  magnif}^- 
ing  glass  reveals  the  outline  shown  in  the  figures;  the  hinge 
mechanism  not  seen.  ,     ' 

Found  thus  far  only  at  the  plant  l)eds  of  the  Paluxy,  near 
Olen  Rose. 

Named  in  honor  of  IMi'.  .1.  W.  Harvey,  who  first  collected  from 
tliis  locality,  l)ut  died  l)ef()re  the  collections  could  l)e  pul)lislied.''' 

Cucullaea  gratiota  Hill. 

Area,  f/rntiofn  Hill.  Arkansas  Geological  >Survey,  Annual  Re- 
])ort  18SS,  vol.  ir,  p.  133,  plate  14,  figs.  2,  2a.  Described  and 
figured  in  my  Arkansas  Report  as  Area  r/raiiota.  Occurs  also  in 
plant  l)eds  near  Glen  Rose,  Texas,  and  in  Iduffs  of  Colorado. 

Cucullaea  comanchensis  sp.  nov. 

riate  III,  Figs.  1,  2. 

Cordate,  globose,  thicker  and  higher  than  long,  sul)quadrate 
in  lateral  aspect ;  posterior  margin  strongly  truncate,  pallial 
margin  gentl}^  rounded ;  anterior  margin  short  and  truncate ; 
^c:tterior  of  cardinal  area  elongate  and  broad ;  umbones  small, 
'high,  and  incurved,  but  not  touching;  shell  thick,  rough,  and 
marked  by  strong,  irregular,  rugose  lines  ;  hinge  mechanism  not 
visilde. 

*See  American  Geologist,  October,  1802. 

4— Bior..  Sor.  Wash.,  Vor,.  VIII,  ISO:',. 
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This  is  one  of  the  most  characteristic  species  of  the  very  base 
of  the  Glen  Rose  beds  in  Parker,  Hood,  and  Comanche  counties, 
and  is  the  form  which  the  writer  once  inferred  to  be  analagous 
to  Ambnnicardia  coohil  Wliitfield,*  from  the  Raritan  chi^^s  of 
New  Jersey,  which  the  fragments  then  found  strongly  resem- 
bled in  outline  and  marking.  The  discovery  of  the  specimen 
here  figured,  however,  for  the  first  time  affords  evidence  for  their 
satisfactory  generic  identification. 

The  specimen  figured  was  found  al)Out  three  miles  east  of 
Millsap,  Texas,  at  the  contact  of  the  Trinity  sands  and  the  cal- 
careous Glen  Rose  beds.  I  liave  also  found  the  species  near 
S})ringtown,  Parker  county,  and  at  Comanche,  in  the  same  liori- 
zon. 

Cucullaea  terminalis  Conrad. 

(See  Report  United  States  and  Mexican  P)Oundary  Surve}'' 
Washington,  1857,  vol.  i,  p.  148,  plate  iv,  figs,  'la  and  h.) 

Casts  of  this  species  are  frequently  met  with  in  tlic  Glen  Rose 
beds.     The  shell  has  not  yet  been  found. 

Barbatia  parva-missouiiensis  Hill. 

This  species,  from  Pike  county,  Arkansas,  was  described  and 
figured  in  my  Arkansas  Report,  p.  133,  plate  iv,  figs.  4r/,  4/>,  5, 
and  probably  fig.  22,  of  plate  ii,  of  same  report.     . 

Tiigonia  stolleyi  sp.  nov. 

Plate  III,  Figs.  3  and  5. 

Semi-lunate  in  general  outline,  V)caks  well  forward  and  strongly 
recurved  ;  anterior  and  pallial  n)argin  a  strong  continuous  curve  ; 
posterior  portion  elongated  with  truncated  ])osterior  margin  ; 
cardinal  area  compressed.  Surface  marked  l)y  flexuous,  noduled 
costa",  about  twenty -two  in  number,  narrow  and  high,  separated 
by  lu'oad  intercostal  areas  as  in  2'.  a/;^/br»i?.s  Lmk. ;  depressed 
cardinal  area  bordered  on  its  outer  side  by  a  long  narrow  groove 
and  marked  by  cross-ribs,  flexing  anteriorly. 

This  Triffonia  diff'ers  from  T.  cmoryi  Conrad,  of  the  Washita* 
Division,  in  its  general  outline  and  entirely  distinct  surface  mark- 

*See  Report  of  Arkansas  State  Geolouical  Survey  for  ISSS,  vol.  ii,  p- 
120. 
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ing.  (See  U.  S.  and  Mexican  boundary  Report,  vol.  i,  [>.  148, 
plate  iii.  figs.  2a,  b,  c.)  Occurs  abundantly  in  the  plant  beds  of 
tlie  Paluxy.  The  species  is  named  for  Professor  G.  W.  Stolley, 
of  Austin,  Texas,  whose  work  as  a  collector  is  esteemed  in  both 
Europe  and  America. 


Trigonia  cieuulata  lioemer. 

Plate  III,  Fig.  4. 

Roemer.     Kreidebildun  ;en  von  Texas,  p.  51,  plate  vii,  Hg.  G. 

This  species,  described  l)y  Roemer  from  imperfect  casts,  may 
l)e  the  same  as  T.  stoliei/i.  The  specimen  here  figured  was  col- 
lected from  the  bluffs  of  the  Colorado  near  Bull  creek,  Travis 
county. 

Chione  (?)  decepta  sp.  nov. 

Plate  I,  Figs.  9  and  10. 

Shell  sul)-triangulate  or  elliptical  in  outline.  com})ressed  in 
cross-section  from  base  to  umbonos  ;  umbones  forward  of  center, 
small,  and  touching  each  other ;  lunular  area  small ,  cordate  oval ; 
])allial  margin  widely  rounding ;  anterior  cardinal  margin  con- 
cave, shorter  than  ]josterit)r ;  posterior  cardinal  margin  long, 
slightly  convex,  asymmetrical;  cardinal  mechanism  not  shown; 
surface  marked  l:)y  long  concentric  and  very  faint  irregular  lines, 
anterior  muscular  scar  elongate,  rounded ;  posterior  muscular 
impression  flat,  depressed  at  extreme  posterior  end. 

The  casts  of  this  form  are  al»undant  throughout  the  Glen  Rose 
Ijcds,  but  its  generic  position  is  uncertain.  It  may  possibly  be- 
long to  the  Cardltuhe.  In  the  hills  north  of  Lampasas,  near 
the  top  of  the  formation,  the  specimens  occur  in  great  abuutlance 
with  the  shell  preserved  in  calcite,  showing  the  exterior  structure. 
Ct)nrad's  species  of  Adaiie  texaiui;^'  described  from  a  cast  from 
an  unknown  locality,  has  a  su[)erficial  resemblance  to  this  form, 
according  to  his  descri[)ti()n  and  figures,  Imt  it  is  more  triangular 
and  otherwise  different,  as  seen  by  comparison  with  his  type  in 
the  National  Museum. 

*  U.  S.  and  Mexican  Boundary  Report,  vol.  i,  p.  152,  plate  v,  fig.  *J. 
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Eiiphyla  pikensis  Hill. 
Plate  IV,  Figs.  4,  5,  6. 

(hrhlcala  pikcn,sis  Hill.  Arkansas  Geological  Survey,  Annual 
Report  18SG,  vol.  ii,  p.  131,  plate  ii,  figs.  13,  13a,  14,  15, 16,  17. 

This  form  was  originally  figured  by  the  writer  under  the  ge- 
neric name  of  Corhlada,  and  is  very  closely  allied  to  the  so-called 
Cijrena  astarteforinis  Koch  and  Dunker,  from  the  Wealden  of 
Germany.  Professor  INIarcou  has  referred  it  to  the  Adartidn'., 
but  it  is  undoubtedly  a  S})ecies  of  the  genus  Erij)hyla  of  the 
Astartida!  distinguished  by  the  lateral  teeth. 

It  occurs  in  great  al)undance  in  Pike  county,  Arkansas,  and 
sj)aringly  at  the  i)lant  bed  of  the  Paluxy,  near  Glen  Pose,  Texas. 

Requienia  texana  (?)   (Iloeiiier). 

Caprotina  texana  Roemer.  Kreidebildungen  von  Texas,  p.  80, 
plate  Vj  figs.  2<i,  21). 

A  Requienia,  provisionally  referred  to  R.  texana  Roemer,  is  one 
of  the  prominent  species  of  the  Glen  Rose  beds  and  occurs  in 
massive  agglomerate  some  twenty  feet  in  thickness  at  Glen  Rose, 
Thorp  Springs,  Granbury,  and  in  southern  Parker  county.  In 
Roemer's  description  he  asserts  that  it  is  indistinguishable  from 
Requienia  lonsdalU  D'Orb.,  of  the  French  Neocomian,  except  by 
its  thicker  shell.  It  is  desirable  to  closely  compare  this  form 
with  R.  patarjiata  AMiite.''^  Dr.  Roemer  says  that  the  latter  s})e- 
cies  is  entirely  distinct,  the  larger  valve  of  R.  texana  not  being 
so  elevated  as  in  R.  patagiata.  Ill  the  abundant  material  col- 
lected by  the  writer  this  distinction  does  not  always  hold  good, 
yet  there  is  a  general  difference  in  appearance,  especially  in  the 
larger  size  and  more  rounded  character  of  the  valves  of  the  Glen 
Rose  forms,  which  may  make  it  a  distinct  species  from  either  of 
these.  The  type  forms  of  the  R.  texana  Roemer  and  the  R. 
patagiata  White  occur  in  the  horizon  which  we  at  present  accept 
as  the  Caprina  limestone,  while  the  Requienias  of  the  agglomerate 
at  CJranljur}^  and  at  the  base  of  the  Colorado  section  occur 
several  hundred  I'eet  belcjw  them,  and  may  prove  a  distinct 
species. 

Requienia  is  the  lowest  occurring  genus  of  the  aljerrant  Chain- 


*  Requienia  paUtgiata  White.     U.  S.  Geological  Survey,  Bulletin  No.  4, 
p.  0,  plate  v,  llgs.  1-8. 
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idiv,  with  the  exception  of  Dieenis,  a  Jurassic  fonii,  and  is  aljun- 
dant  in  the  Neocomian  formation  of  .Spain,  France,  and  rortugal. 

Monopleuia  marcida  ami  M.   pinguiscula  White. 

Bulletin  U.  S.  Geological  Survey,  No.  4,  p.  8,  plate  5,  figs.  1-S. 

Casts  and  moulds  of  Moiiopleura  occur  in  great  abundance  in 
the  Colorado  section,  especially  at  the  base  of  Mount  Bonnel, 
near  the  mouth  of  Bull  creek.  It  is  impossible  to  make  a  cor- 
rect diagnosis  of  these,  owing  to  the  fact  that  the  smaller  valves, 
so  al:)undant  in  the  Ca])rina  limestone,  have  not  been  found  in 
the  Glen  Rose  beds,  l)ut  there  is  a  general  resendjlance  of  the 
larger  valves  to  the  two  species  named. 

The  genus  Monnjikurn^  according  to  Zittel,  has  wide  distribu- 
tion in  the  Lower  Cretaceous,  occurring  in  the  Neocomian  of 
Provence  and  the  Jura  mountains,  and  seldom  ranging  higher. 
Jn  America  the  genus  culminates  in  the  Ca])rina  limestone  and 
is  not  known  later. 

Coibicula  arkansaensis  Hill. 

Arkansas  Geological  Survey,  Annual  Report  1888,  vol.  ii,  p. 
loo,  plate  ii,  fig.  20;  plate  iv,  figs.  3,  3rt,  6. 

This  spedies  was  originally  figureil  and  descrilied  in  my  Ar- 
kansas report.  It  occurs  in  Pike  county,  Arkansas,  near  jNIur- 
freesl)oro,  and  at  the  gypsum  bluffs  of  the  Little  Missouri.  It  is 
less  al)undant  in  the  Texas  Ijcds. 

Cardium  (?)  sevierense   Hill. 

RArkansas  (ieological  Survey,  Annual  Report  1888,  vol.  ii,  v». 
134,  plate  ii,  figs.  21,  21(/. 

This  form  has  only  been  found  in  Arkansas,  at  the  locality 
from  which  it  was  descril)ed  in  my  Arkansas  report. 

Protocaidia  sp.  indet. 

Small  casts,  tlirce-quarters  of  an  inch  in  length,  globose;  sur- 
face marking,  very  fine  lines. 

The  Comanche  species  of  the  genus  Prolocardia  need  careful 
revision,  and  this  form  may  be  found  to  Ijelong  to  some  of  the 
numerous  si)ecies  already  described.  .This  si)ecies  is  distin- 
guished only  by  a  smaller  size  than  that  of  all  the  other  forms 
described.     It  occurs  sparsely  in  the  beds  near  Glen  Rose. 
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Pholadomya  kno-wltoni  sp.   uov. 

Plato  II,  Figs.  1,  2. 

Choflat  (Materiaux  pour  L'EtiuIe  Stratigrapliiquu  et  Paleou- 
toloo-ique  de  la  Province  D'Angola,  Geneva,  1888,  p.  84,  plate  v, 
figs.  1-3)  describes  under  the  name  of  P.  plcK/roini/n^'onnls  a  form 
indistinguishable  from  this  species.  His  description,  as  foUoAvs, 
corresponds  fully  Avith  our  species : 

"  E(|ui valve,  inequilateral ;  swollen  below  the  beaks  ;  anterior 
l)order  rounded  and  comj)letely  closed  ;  posterior  border  com- 
})ressed  at  the  extremity,  which  is  slightly  turned  upward,  trun- 
cated and  slightly  gaping ;  beaks  small,  elevated,  strongly  inflexed 
and  in  contact  with  each  other ;  cardinal  portion  of  anterior 
border  sloping  and  its  continuation  strongly  rounded  ;  the  ]^os- 
terior  cardinal  border  straight,  slightly  elevated  to  its  extremity  ; 
anterior  face  blunt,  Ijchind  which  a  slight,  faint  groove  extends 
from  the  beak  to  the  pallial  Ijorder.  The  surface  of  the  shell  is 
marked  b}'  irregular  longitudinal  plications." — Choffat. 

This  shell  can  in  no  way  be  distinguished  from  the  excellent 
figures  and  descriptions  given  l)y  Choffat  of  Phulndomya  plewo- 
mucffariiiis,  from  Doml^ey,  on  the  west  coast  of  Africa,  Avhere  a 
fauna  closely  allied  to  the  Comanche  series  occurs,  but  of  course 
their  identity  cannot  be  positively  established  without  com})ari- 
son  of  specimens.  The  faint  grooves  from  beak  to  })allial  l)order 
are  not  brought  out  well  in  our  figures. 

The  form  first  appears  in  America  in  the  medial  portion  of 
the  Glen  Pose  beds  of  the  Colorado  river  section,  near  the  moutli 
of  Bull  creek,  and  again  a})pears  in  the  supposed  Caprina  lime- 
stone at  Austin,  in  the  Fredericksburg  Division. 

Pholadomya  leichi  sp.  ikov. 

Plate  IV,  Fig.  3. 

Outline  subpyramidal  in  lateral  aspect ;  lengtli,  three  and  one- 
half  inches  ;  height,  two  and  one-half  inches ;  greatest  thickness, 
two  inches;  beak  situated  at  anterior  third,  of  medium  propor- 
tions ;  anterior  margin  semicircular  in  outline  from  beak  to  ])al- 
lial  margin,  into  which  it  merges  by  a  continuous  curve ;  jiallial 
margin  a  continuous  curve  with  the  anterior  margin,  and  rapidly 
increasing  in  curvature  })osteriorward,  terminating  obtusely  with 
the  truncated  posterior  margin  ;  j)osterior  margin  sharply  trun- 
cate, aV)out  one  inch  in  length  ;  anterior  umbonal  margin  very 
short,  marked  by  a  small  depression  immediately  below  the 
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iiinbone  ;  i^osterior  uiiilional  margin  elongate,  sloping  posteriorly 
at  an  angle  of  al:)out  oO  degrees  from  the  unibone ;  this  margin 
is  straight  when  viewed  laterally,  but  bends  strongly  outward 
toward  the  gaping  posterior  margin,  with  which  it  unites  l)y  a 
gentle  curve ;  surface  marked  l)y  strongly  rounded  ribs  and 
grooves,  subconcentric,  sinuous  and  uniting  with  each  other  at 
a  common  groove  which  is  parallel  with  the  anterior  margin. 

Only  a  single  poorly  preserved  cast  of  a  right  valve  of  this 
s[)ecies  has  l)een  found,  the  anterior  portion  of  which  is  not 
visible.  It  was  collected  in  the  heavy  conglomerate  which 
marks  the  Ijase  of  the  Comanche  Series  at  its  contact  with  the 
Carboniferous  formation,  on  S3-camore  creek,  Burnet  county, 
Texas,  near  the  crossing  of  the  Burnet  and  Travis  Peak  roads. 
The  species  is  named  for  Dr.  Otto  Lerch,  of  the  Louisiana  State 
Geological  Corps,  who,  as  a  Texan,  has  made  valunl)le  contri- 
butions to  the  knowledge  of  his  State. 

Pleuiomya  (?)  henselli  sp.  nov. 

Plate  IV,  Figs.  1,  2. 

Shell  elongate-elliptical ;  length,  three  and  one-quarter  inches  ; 
height,  two  inches;  umliones  anteriorly- subcentral,  round,  and 
not  i)rominent;  anterior  margin  strongly  rounded,  continuing 
1)y  curvature  into  the  pallial  margin  ;  pallial  margin  elongate, 
slightly  curved  ;  posterior  margin  sul)-truncatc,  slightly  gaping  ; 
anterior  uml)onal  margin  sinuous,  slightly  gaping  ;  posterior 
um1)onal  margin  about  one-third  longer  than  anterior  ;  interior 
and  liingc  mechanism  not  seen. 

The  generic  position  of  this  species  is  very  doul)tful;  l)ut,  in- 
asmuch as  it  is  one  of  the  most  characteristic  casts  of  tlie  (ilen 
Rose  beds  in  the  Colorado  River  section,  it  is  important  that  it 
should  be  here  figured.  The  species  has  a  rcsem1)lance  to  Thra- 
cia  mi/;vforini><  White,  but  differs  in  some  details. 

Isocardia  (?)  medialis   (Conrad). 

Plate  II,  Figs.  4,  5;  plate  III,  Fig.  0. 

Cdrdiiim.  viediale  Conrad,  U.  S.  and  Mexican  Boundary  Rejiort, 
vol.  I,  p.  149,  plate  iv,  figs.  4rt,  b. 

Conrad  descrilicd  this  form  as  follows: 

"Cordate  equilateral,  ventricose;  base  profoundly  and  nearly 
regularly  rounded  ;  beaks  prominent;  [)osterior  margin  truncated, 
direct." 
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To  this  I  would  add  : 

Varial)]e  in  pliape ;  shell  thick,  concentrically  striate;  healcs 
inturncd  as  in  Isocardia ;  anterior  muscular  impression  very 
prominent,  angular  on  anterior  side  ;  ])ostorior  muscular  impres- 
sion faint,  large  in  area,  almost  indistinguishahlc ;  posterior 
margin  truncate  in  normal  specimens.  Surface  marked  hy 
strong  concentric  rugose  lines. 

The  generic  position  of  this  form  is  not  satisfactory,  hecause 
the  hinge  structure  has  not  heen  found.  It  is  clearly  not  a 
Cyprina,  although  sometimes  similar  forms  are  referred  to  that 
genus  l)y  paleontologists  in  Europe ;  neither  is  it  a  Cardium  as 
described  by  Conrad. 

This  is  one  of  the  most  numerous,  conspicuous,  and  character- 
istic species  of  the  Glen  Rose  beds ;  it  occurs  as  slielless  casts  by 
the  thousands  throughout  the  vertical  and  geographic  extent  in 
Texas  and  Arkansas,  beginning  in  the  lowest  fossiliferons  hori- 
zon and  extending  to  the  top. 

A  few  specimens  were  found  about  ten  miles  west  of  Cllen 
Rose,  upon  which  fragments  of  the  thick  calcified  shell  structure 
were  ])reserved,  showing  it  to  have  a  concentrically  striated  sur- 
face and  the  anterior  cardinal  margin  and  l)caks  to  be  as  in  Iso- 
cnrdia,  as  shown  on  plate  vii,  fig.  1. 

The  form  varies  greatly  in  shape,  owing  to  the  compression 
and  distortion  it  has  undergone  in  the  strata.  One  of  the  ex- 
treme variations  from  the  normal  is  illustrated  on  ])late  ii,  fig.  5. 

Natica  (?)  texana  Cc^nvad. 

U.  8.  and  Mexican  Roundavy  tSurvey,  P-  1'57.  plate  xiii,  figs. 
In,  h. 

This  species  is  of  rare  occurrence  in  the  l>eds  at  (den  Rose. 
It  is  not  a  Nalira,  but  inasmuch  as  only  casts  are  i)reserved  its 
generic  position  cannot  otherwise  be  stated. 

Viviparus  (Natica  ?)  cossatotensis  Hill. 

Arkansas  Geological  Survey,  Annual  Report  1888,  vol.  ii,  p. 
lo(^,  plate  iii,  figs.  4,  4o,  5,  5a. 

This  form  was  originally  described  in  my  Arkansas  Report 
from  an  isolated  locality  in  Sevier  county.  Many  consider  it  a 
Natirn,  but  it  is  too  imj)erfect  to  assert  its  generic  position  witli 
certainty.  The  writer  inclines  to  the  l)elief  tliat  it  is  a  fresh  or 
brackish  water  form. 
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Cylindrites  (?)  sp.  indet. 

The  writer  has  collected  from  the  hase  of  tlie  Glen  Rose  heds 
ill  Parker  county  a  few  specimens  of  a  small  gasteropod  very 
miicli  resemhliii,!^  Ci/lindrUes  bvU.atux  T^yc.  and  Mort.  Unfoi'tu- 
nately  tlie  specimens  have  been  lost. 

Buccinopsis  (?)  parryi  Coniud. 
Plate  VI,  Fio-.  1. 

U.  S.  and  INIexican  Boundary  Report,  ]).  15S,  plate  xiii,  fi.us. 
4a,  b. 

B.  Conrndl  Hill.  Arkansas  Geolo(2;ical  Survey,  Annual  Report 
1888,  vol.  ir,  p.  130,  jdate  iii,  figs.  2,  2a. 

Conrad  describes  this  species  as  follows : 

"  Sul)pyriform ;  longitudinally  undulated  and  ornamented 
with  rugose,  revolving  lines,  spire  scalaril"orni ;  apcrtui'e  large 
and  i^atulous.''  Conrad  also  says:  "Under  this  name  I  have 
described  a  cast  wliich  cannot  l)e  referred  to  an}^  known  genus  ; 
it  is  certainly  not  a  true  Buccinopsis,  nor  can  its  generic  cliar- 
acter  be  determined  because  of  poor  ])reservation." 

The  writer  has  found  casts  of  this  form  -in  great  aJjundanccin 
the  lower  fossiliferous  horizons  of  the  Glen  Rose  1/ed  at  gy|)sum 
bluffs  of  the  Little  Missouri,  in  Ai'kansas,  and  at  Glen  Rose.  In 
some  instances  the  casts  show  marks  in  the  shape  of  depressions 
extending  across  the  lower  whorl  and  the  suturc'S  are  very  deep 
and  distinct.  The  whorls  and  spire  of  a  more  perfect  specimen, 
sliown  in  plate  vi,  fig.  1,  are  six  in  number  and  very  flat 
and  angular  at  their  upper  edge.  Whatc'ver  may  Ite  the  true 
generic  i)osition  of  tliis  form,  it  is  a  very  useful  stratigraphic  aid 
to  the  student  of  the  Glen  Rose  beds.  The  form  is  readily  dis- 
tinguishable from  Tijlodoma  pedernaUs  Roemer  by  its  greater 
•,iuml)er  of  whorls  and  entirely  different  outline  of  tlie  a[)erture. 

Tylostoma   pedernalis  (Roeiner). 

Plate  VI,  Fig.  2. 

Natlca pedcrnalk  and  N.  pi;T[/ra)idls  Roemer.  Kreidebildungen 
von  Texas,  p.  43,  plate  iv,  figs,  la,  b  ;  plate  iv,  figs,  la.,  b. 

"  Sliell  large,  ovate;  whorls  flat,  angular  above;  lowest  or 
basal  whorl  three  times  as  high  as  the  spire;  sjtire  composed  of 
three  coils.     Aperture,  elongate  ovate." — Roemer 

5— Biol.  Soc.  Wash.,  Vol.  VIII,  189;i. 
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Dr.  Roomer  de.scril)ed  this  large  and  abundant  species  of  the 
Glen  Rose  beds  from  specimens  collected  on  the  Pedernalis 
river.  He  also  descri1)ed  Natica  [Ti/lustoiii(i)  irra^grandis,  which 
he  asserted  differed  onl}^  by  its  larger  size. 

The  species  occurs  in  the  greatest  abundance  throughout  the 
extent  of  the  Glen  Rose  beds  in  Arkansas,  Texas,  and  Mexico, 
and  is  preserved  only  as  casts,  without  shell  structure.  From 
observations  of  hundreds  of  individuals,  I  am  of  the  opinion  that 
the  two  species  of  Roemer  are  identical. 

These  forms  are  indistinguishable  from  man}'  species  described 
from  the  Neocomian  of  France  and  Spain,  where  the  genus  Ttj- 
lo.^fomn  has  its  culnunation,  ranging,  according  to  Zittel,  from  the 
U2:)pcr  Jurassic.  Tyiostoma  similiimnn  Choffat,  from  Portugal,  a 
characteristic  Neocomian  form,  is  quite  closely  related,  if  not 
identical  with  the  Texas  species.  It  also  resembles  N.  f/i!/((s 
Bonn,  of  the  Jurassac. 

The  specimen  iigured  here  is. a  large  flattened  individual, 
illustrated  in  order  to  show  the  size  and  variation  in  comparison 
with  the  t3^pical  forms  figured  by  Roemer. 

This  form  occurs  throughout  the  Neocomian  of  Mexico,  in 
Venezuela,  Bogota,  and  on  the  central  Pacific  coast  of  Souili 
America,  and. is  one  of  the  distinguisliing  fossils  of  tlie  Glen  Rose 
beds. 

Vicarya  bianneri  sp.  nov. 

Plate  V,  Figs.  1-7. 

Pleurocera  dromhifornlis  (Schlotheim)  Hill.  Neozoic  Geology 
of  Southwest  Arkansas,  p.  129,  plate  ii.  figs.  1,2,  3,  4,  5,  G,  7, 
7a,  7b,  8,  9,  10,  11, 12,  12a;  i)late  iii,'  figs.G,  Ga,  Gh,  Gf,  copies  of 
European  figures. 

Compare — 

Vicarya  helvetica  Verneuil  and  De  Loriere.  Description  des 
Fossiles  du  Neocomien  Supcrieur  de  Utrillas  et  ses  Environs,  p. 
2,  plate  i,  fig.  1. 

Vicarya.  lujani  Verneuil  and  De  Loriere.  Ibid.,  ]>.  5,  plate  i, 
fig.  3. 

Vicarya  stromhiformis  Verneuil  and  Do  fioriere.  Il)id.,  \).  7, 
])late  i,  fig.  4. 

Vicarya  pradoi  Verneuil  ;ind  De  Ivoriere.  Ibid.,  p.  1<>,  [)late  i, 
fiff.  5. 
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Tiirritelht  Iwlrciico  Pictet  and  Renevier.  Mater,  pour  la  paleout. 
Suisse  du  ter.  aptien,  1854. 

Qissiope  helvetica  H.  Coquand.  Monogr.  paleout.  de  I'et.  ai)tieu 
de  I'Espagnc,  18(iG. 

Ccrithium  lujani  Verneuil.  Bull,  de  la  Soc.  Geol.  de  France, 
2e  liv.     Tome  x.  1853. 

Cerithimn  laxani  Verneuil.  Memoria  geognostica  de  Castellou 
par  Vilanora,  1859,  i:)late  iii,  Fig.  7. 

Cassiope  verneuilli  H.  Coquand.     Monogr.  paleont.  de  I'et.  apt. 
de  I'Espagne,  1S6G. 
•   Murex  strombifoniiis  Schlotheim.     1820,  Petrefact.,  p.  144. 

Muricifes  stromhiformis  Schlotheim.  Monographic  der  Nord- 
deutschcn  Wealdenbilduug,  Dunker,  1846,  p.  50,  pi.  x,  fig.  18«,  Jk 

This  form  is  indistinguishal)le  h'om  the  figures  of  V.  lujani  and 
]'.  hdcctica  of  De  Verneuil  and  De  Loriere, but  without  conqtari- 
son  of  type  specimens  their  identity  cannot  be  positively  as- 
serted.    V.  lujani  is  descriljed  as  follows : 

"Shell  elongated,  with  thick  test;  S]iire  regular,  straight,  or 
sometimes  a  little  pupoid;  ten  or  twelve  turns  of  the  spire. 
Eacli  turn  of  the  spire  is  marked  by  numerous  sinuous  cross- 
stria\,  strongly  bent  inward  uj^on  tlie  first  anterior  quarter  of 
each  spiral.  The  sutures  are  generally  well  defined."  The 
whorls  are  also  usually  marked  by  two  longitudinal  elevated 
Ijands,  one  near  each  border,  which  in  the  apical  whorls  and 
adult  specimens  appear  as  plain  elevated  bands,  or  maybe  in 
the  lower  two-thirds  of  the  shell  nodular.  They  coutinue  upon 
the  buccal  face  or  base  of  the  shell  as  bands.  "  The  Ii[>  always 
presents  at  the  posterior  or  upper  end  a  pronounced  gutter.  The 
outer  lip  has  a  deep,  broad  indentation  corresponding  with  the 
termination  of  the  basal  suture  line  beneath  the  last  carina  or 
row  of  tubercules.  The  inner  margin  of  the  labial  opening  is 
thickly  encrusted." — De  Verneuil. 

This  is  one  of  the  most  abundant,  variable,  and  characteristic 
forms  of  the  Trinity  Division,  occurring  in  the  lowest  molluscan 
horizons  of  the  Glen  Rose  1)eds  tliroughout  its  extent  from  An- 
toine,  Arkansas,  to  the  Colorado  river  in  Texas.  It  was  first 
figured  from  America  by  the  writer  in  his  report  u[)on  the  Cre- 
taceous l)eds  of  Arkansas  under  tlu;  name  Plenruccra  stroiiihl- 
J'onitl-s  Schloth.,  after  Zittel.  Although  a  very  al)undant  form,  the 
oral  aperture  was  only  recently  discovered,  it  having  hitherto 
been  Ijrokeu  in  the  delicate  structure  of  the  specimens,  and  the 
generic  position  thereby  made  uncertain,  as  is  attested  by  the 
widely  different  genera  to  which  it  has  been  referred  in  Europe. 
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Tliu  smallest  and  largest  rorins  arc  void  of  the  handsome  ro\v.s 
of  tubercides  which  disthiguish  the  specimens  of  medium  size. 
The  larger  adult  specimens  sometimes  attain  a  length  of  two 
inches. 

This  form  is  of  interest  because  it  is  the  characteristic  species 
of  the  Wealden  (Lower  Neocomian)  beds  of  Europe.  It  may 
be  the  same  as  Melania  stromhiformis,  first  described  from  the 
Wealden  strata  of  North  Germany  by  Schlotheim. 

De  Verneuil  and  l)e  Loriere,  in  1886,  published  most  excel- 
lent figures  and  descriptions  in  their  paper  upon  Materieu.N:  pour 
le  Paleontologie  de  TEspagne,  entitled  "  Description  des  Fossiles 
du  Neocomien  Superieur  de  Utrillas  et  ses  Environs,"  Paris, 
1868.  They  review  the  literature  of  the  si)ccies  and  refer  it  to 
the  Vicarya,  a  suljgenus  of  CerUludie.  The}^  make  four  distinct 
species  of  their  specimens,  which  I  believe  to  be  variations  of 
the  same  species,  all  of  which  except  one  occur  in  intimate  asso- 
ciation in  the  lower  Glen  Rose  beds. 

Professor  Jules  Marcou,  in  the  })reviously  mentioned  review 
of  my  Arkansas  species,  asserts  that  the  form  is  a  Neriiucd,  but 
the  forms  are  absolutely  void  of  the  characteristic  folds  which 
occur  u];)on  the  columella  of  that  genus,  and  hence  he  is  mis- 
taken. 

The  form  occurs  in  great  aljundance  at  the  gy])sum  l)luii's  of 
the  Little  Missouri,  in  Arkansas.  At  the  plant  bed  locality  near 
Glen  Rose,  Texas,  it  is  still  more  abundant  and  shows  the  variety 
helvetica  and  lajani  preserved  together  in  great  masses.  At  Post 
]\Iountain,  near  Burnet,  Texas,  the  badly  Avorn  shells  of  this 
species  occur  in  an  agglomeration  ten  feet  thick  (i)late  v,  fig. 
7),  void  of  other  species  and  embedded  in  a  matrix  of  the  min- 
eral grahamite.  In  this  mass  all  the  varieties  can  be  found  in 
association. 

Neiinasa  austinensis  lioeuier. 

Roemer.     Paleont.  Abhandl.,  vol.  iv,  p.  295,  plate  31.  fig.  8. 

Fragments  resembling  this  S[)ecies  are  aljundant  in  the  up])er 
or  Mount  lionnel  beds  of  the  Glen  Rose  l)eds,  l)ut  are  so  poorly 
preserved  as  to  render  their  assignment  to  it  only  provisional. 
I  have  found  them  in  the  Strontionite  beds  of  the  Colorado  sec- 
tion, and  a  stratum  of  the  beds  near  the  sunnnit  of  Mount  Ron- 
nel  consists   almost   entirely   of  calcified   Xeriaeas.      In  outer 
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marking  they  correspond  to  the  N.  aadiaeiisls  o(  lloenier,  origi- 
nally collected  from  the  Caprina  limestone  near  Austin. 

The  Ner'meas  do  not  occur  in  the  Comanche  series  higher  tiian 
the  Caprina  limestone  of  the  Fredericksburg  Division  and  not  at 
all  in  the  Upper  Cretaceous,  where  Roemer  erroneously  supposed 
this  species  (originall}^  collected  by  Mr.  Stolley)  to  occur. 

Neiitiiia  t^p.  indet. 

A  cliaractcristic  fossil  of  the  beds  at  the  base  of  the  Glen  Rose 
subdivision  is  a  small  Ncril'ni'i.  Unfortunately  the  writer's  speci- 
mens were  lost- in  the  removal  of  his  collections  to  Washington, 
but  there  are  others  in  the  United  States  National  Museum, 
which  he  collected- from  Hood  county  for  the  United  States  (leo- 
logical  Survey  in  188G,  and  it  is  hoped  that  they  will  l)e  figured 
and  described. 

Tins  form  occurs  throughout  the  basement  l)eds  in  Arkansas 
and  in  Hood  and  Parker  counties,  Texas. 

Neumayiia  walcotti   Hill. 

Plate  VIII,  Figs.  1,  2,  3. 

AiHiiionUc-i  walcotti  Hill  (not  Sowcrliy).  Annual  Report  Ge- 
ological Survey  of  Arkansas  1888,  vol.  ii,  i).  139,  plate  i,  figs.  1, 

Nikitin  (Mem.  dc  I'Acad.  St.  Petersburg,  1881),  defines  tliis 
genus  as  follows : 

Shell  flat,  widely  und)ilicate;  convolutions  tliinly  rounded, 
marked  by  fine  falcate  lines;  lobes  and  saddles  low,  slightly 
incised  ;  siphonal  lobes  longer  than  the  first  laterals ;  the  two 
lateral  and  accessory  lobes  little  develojied. 

Only  one  specimen  of  this  species  has  thus  far  been  discovered. 
It  occurred  in  association  with  0.  frdnklini,  ViicarUi  lajdui, 
Eriphyld.  arkansaeasi.%  and  other  mollusks  herein  described. 
The  form  very  much  resemldes  in  outward  appearance  the  fig- 
ures of  the  genus  Oxj/iiotici  nix  of  Hyatt,  as  given  by  Zittel 
and  Steinman  in  their  Manuals,  ))ut  Professor  Hyatt  refers  to  it 
to  XcaiiKijjrid,  and  ccnitriljutes  the  following  comments  u[)ou  the 
specimen  : 

"  Your  Ammonites  ivalcottl  is  probably  a  Neumnyrhi.  The  as- 
l)ect  is  Jurassic,  but  this  group,  Upper  Jura,  and  the  species 
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nearest  walcutti  occurs  in  the  very  to})  of  the  Jura  of  Central 
Volga  stage,  supposed  Ijy  some  to  be  similar  to  the  Purljcck  in  the 
ui)turn  at  JNIalm.  The  obscuration  of  a  portion  of  the  sutures 
occurs  over  the  most  important  ])art  of  the  outer  side,  and  the 
structure  of  the  alxlomen,  which  is  rounded  and  has  no  keel, 
is  not  very  consistent  with  the  reference  either  to  the  Neunwyria 
of  the  Jura  or  the  so-called  Neuinayr'w  of  tlie  Cretaceous.  Never- 
theless it  agrees  better  with  those  of  the  Jura  than  tlie  Cretaceous 
ones  referred  to  the  same  genus  l)y  Nikitin.'' 

Whatever  may  be  the  range  of  this  genus  in  Europe,  the  writer 
is  inclined  to  the  belief,  from  tlie  stratigra])hy  and  associaticm, 
that  its  occurrence  in  Arkansas  is  lowest  Cretaceous,  and  Pro- 
fessor Hyatt's  opinion  serves  to  strengthen  the  position  of  the 
writer  in  his  reticence  in  earlier  papers  in  expressing  a,  more 
definite  assignment  of  the  Trinity  beds  before  minutel}'^  studying 
the  accompanying  faunas.  The  specimen  was  collected  in  the 
banks  of  Town  creek,  one  mile  southeast  of  Murfreesboro,  Ar- 
kansas.    Named  in  honor  of  Mr,  C.  D.  AV'alcott. 

Acanthoceras  (?)  jus  inae  sp.  nov. 

Plate  VII,  Figs.  1,  2,  and  3.  » 

Discoidal  thin  and  flattened  in  general  outline,  deeply  um- 
l)ilicate,  marked  l)y  numerous  simple,  gently  sinuous  riljs  extend- 
ing across  the  convolution  and  sei)arated  l)v  shorter  ril)s,  which 
disappear  near  the  middle  of  the  convolution  ;  abdomen  o))late]y 
rounded  ;  suture  lines  not  ])reserved  in  specimens  found  ;  um- 
bilicus (flg.  2)  narroAV,  depressed. 

This  species  occurs  in  a  coarse  sand  in  the  Trinity  Ijeds  of 
Travis  Peak  post-office,  in  western  Travis  county,  Texas,  only 
four  specimens  having  thus  far  been  found.  It  is  preserved  as  a 
cast,  unpropitious  for  the  preservation  of  the  shell  structure.  It 
is  the  only  ammonitic  form  thus  l;xr  found  in  the  Trinity  Divis- 
ion, excepting  Neumayria  walcotll,  but  is  of  little  value  in  deter- 
mining the  stratigraphic  ]:>osition  of  tliese  beds. 

Professor  Hyatt  has  }>rovisionally  referred  it  to  the  family 
AcanthoccratidiK,  and  suggests  a  resemblance  to  A.  remoii(lil  (.!abb, 
from  the  Cretaceous  of  Califoruia.  Our  species,  however,  in  tlu' 
writer's  o})inion,  is  ([uite  diiferent  in  general  asi)ect,  l)eing  very 
much  more  flattenetl,  more  rectangular  at  tlie  dorsum,  and  i)OS- 
sessing  wider  convolutions.  It  has  some  external  resemblance 
also  to  the  genus  HopUtes. 
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Au'inKOPODA. 

Cypiidea  texana  sp.  nov. 

Plate  I,  Figs.  3a,  Sh. 

Shell  microscopic ;  elongate  ovate  globose,  with  angular  ap- 
]ien(lage  shown  in  tig.  1  ;  opalescent  oi'  horny  ;  cardinal  margin 
toothless,  tliickened  centrally;  opposite  or  ventral  margin  sliglitly 
undulate;  surface  smooth,  and  not  visilily  punctate. 

It  is  difficult,  says  Zittel,  to  classify  with  certainty  even  the 
families  of  the  Ostracoda,  owing  to  the  fact  that  the  shell  only  is 
l)reserved,  which  is  not  sufficiently  differentiated  to  justify  exact 
diagnosis.  The  species  here  given  occurs  in  al)undance  in  tlie 
(lien  Rose  l>eds,  but  usually  oidy  the  merest  outlines  are  j)re- 
served,  or  mere  granules  wliich  suggest  the  form.  In  the  mol- 
luscan  fauna  at  the  plant  be<l  of  the  Paluxy,  near  Glen  Rose, 
bowcver,  I  was  so  fortunate  as  to  secure  a  small  fragment  in 
winch  the  shell  structure  was  well  preserved.  That  the  species 
belongs  to  the  Ci/pridx  is  strongly  probable,  reseml)ling  both  the 
genera  Cypris  and  Cypridca.  I  have  placed  it  in  the  latter  pro- 
visionally, l)ecause  it  is  a  marine  form,  occurring  in  masses  of 
marine  shells  or  mollusca,  while  the  former  genus  is  a  fresh 
water  one  and  of  more  recent  occurrence. 

There  are  large  masses  of  sub-oolitic  material  in  the  Mount 
Ronnol  l)eds.  which  are  a]:)parently  largely  composed  of  these 
minute  Crustacea.  The  Ci/pri<he  are  also  a1)undant  in  the  Lower 
Neocomian,  or  Wealden,  of  Europe. 

PLANT.E. 

Undetermined  species. 

Plate  I,  Figs.  1,  a,  h,  c,  d. 

("  Goniolina?"  of  author's  previous  writings.) 

Spherical  conedike  bodies,  varying  in  size  from  three-quarters 
to  one  and  one-half  inches  in  diameter ;  slightly  elongate,  oblate 
or  depressed  at  upper  end,  with  well  defined  circular  scar  show- 
ing attachment  to  receptacle;  surface  consists  of  minute  imbri- 
cate scales,  usually  worn  down  or  indistinct ;  scales  elongate 
ovate  or  sul)-(liamond-shaped,  elongated  toward  upper  end,  and 
crowded  around  receptacular  scar  ;  seed  minute. 


40  Hill — Paleoninlofiji  of  tJie  Trinity  Division. 

Tliis  prol)leniatic  organism  has  been  ])rovisionally  referred  to 
Goniolinn  in  my  previous  papers.  It  occurs  from  the  base 
to  the  top  of  the  Glen  Rose  l^eds  as  small  spherical  calca- 
reous casts,  and  extends  into  the  lower  layers  of  tlie  Comanche 
Peak  grouji  at  JNIount  Barker,  Travis  county.  The  biologic  rela- 
tions of  this  organism  have  been  a  i)roblem  for  years,  and  it  has 
been  referred  to  the  Echinodermata,  the  Foraminifera,  and  to 
the  vegetable  kingdom  by  various  jjcrsons  to  whom  it  has  been 
submitted.  Its  occurrence  in  the  chalky  strata  of  the  Colorado 
section  remote  from  other  land  del)ris  and  in  association  with 
Foraminifera  (Orhitulitcs  texana  Roomer)  seemed  to  oppose  the 
fact  that  it  was  a  fruit  or  a  land  plant.  The  recent  discovery  b}^ 
Mr.  J.  W.  Harvey  of  other  ])lants  of  many  species  in  the  chalky 
limestone  beds  near  Glen  Rose,  which  have  recently  been  de- 
scribed in  the  proceedings  of  the  United  Htates  National  jMuseum 
by  Professor  Fontaine,  dispelled  the  foregoing  hypothesis.  Im- 
mediately beneath  the  stratum  containing  the  jdant  Ited  is 
another  containing  many  flattened  moulds  of  what  could  be  mis- 
taken for  fucoid  stems,  and  associated  with  these  are  numerous 
specimens  of  the  fossil  here  figured.  A  careful  study  in  tsltii  of 
the  surface  of  a  stratum  in  which  these  stems  were  well  exposed 
showed  that  they  branched  very  much  like  coniferous  plants. 
At  the  termination  of  each  ramification  was  found  one  of  the 
small  spherical  casts,  as  if  the  liml)  of  a  i)lant  laden  with  cones 
had  been  buried  in  the  mud  and  its  cast  preserved.  Recently, 
however,  the  fruit  structure  has  been  determined  in  the  speci- 
mens themselves  as  figured  on  })late  i. 

The  species  should  be  named  for  Professor  Lester  F.  Ward, 
who  has  done  so  much  for  American  paleo-botany  and  has  ever 
encouraged  the  writer  in  his  studies. 

The  form  occurs  from  Glen  Rose  southward  to  the  Colorado  in 
great  quantities  and  ranges  throughout  the  Colorado  River  section. 

It  could  be  doubtfully  referred  to  the  genus  Araucarites.  which 
it  more  closely  resem])les  than  an}'  other,  although  this  is  for  the 
botanists  to  determine.  This  genus  is  abundantly  represented 
in  the  \\^ealden  (Lower  Neoeomian)  of  Europe  and  in  the  Poto- 
mac formation  of  this  country,  as  described  liy  Professors  Ward 
and  Fontaine. 


Plate  1. 

Figure   1. — An  undetermined  plant. 

Iri. — Imbricate  scales  of  cone  (?),  enlartjed. 

\b. — Imbricate  scales  (worn)  showing  seeds  (?). 

Ic. — Scars,  apparently  attachment  of  seeds. 

1(7. — Outlines  of  scales  and  seeds  (?)  on  worn  surface. 
Figure   2.— Pattellina  texana  (Roemer).     (Cojiy  of  Roemer's  liuure  of 
Orbitulites  texana.) 

2'^f. — Cross-section,  showing  irregular  structure  of  interior. 

2b. — Portion  of  Ixise,  showing  irregular  granular  structure- 

2c,. — Pores  of  upper  surfiice,  greatly  magnified. 

2d. — Labyrinthoifl  pores  of  anotlier  part  of  upper  siu'face,  mag- 
nified. 
Figure   3. — Cypridea  texana  sp.  nov. 

ort. — Ordinary  aspect  of  shell. 

36. — Ventral  border  of  union  of  valves. 
All  magnified  100  times. 
Figure  4,  4«,  4h. — Serpula  paluxiensis  sp.  nov. 
Figure  5. — Anomia  texana  sp.  nov. 
Figure  G.^Ostrea  franklini  ragsdalei  var.  nov. 
Figures  7,  8. — Leda  harveyi  sp.  nov.     ]\Iagnified  20  diameters. 
FiGUKEs  9,  10 .— Chione  (?)  decepta  sp.  nov. 
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1nvkrtebrate«  of  the  Tkinity  Division— Hill. 


Plate  II. 

Figures  1,  2. — Pholadomj-a  kiiowitoni  sp.  nov. 
Figure   3. — Pecten  stantoni  sp.  nov. 

?>o.. — Detail  of  marking  of  larger  valve. 
Figure   4. — Isocardia  (?)  medialis  (Conrad). 
Figure   5. — Distorted  specimen. 
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LWEUTKBRATES   OF   THE   TlUXITV    DIVISION — HiLL. 


Plate  III. 

Figures  1,  2.— CuculLTa  comanchensis  sp.  nov. 
Figures  3,  5. — Trigonia  stolleyi  sp.  nov. 
Figure   4. — Trigonia  crennlata  Roemer. 
Figure   C— Isocardia  (?)  medialis  (Conrad). 
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IiVVKRTKnnATES   OF   THE    TlilNITY    DIVISION — HiLL. 


Plate  IV. 

Figures  1,  2. — Plenromya  (?)  henselli  sp.  nov. 

Figure   3.— Pholadomya  (?)  lerchi  sp.  nov. 

Figures  4-G. — Eriphyla  pikensis  Hill,  magnified  2  diameters. 
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Invertebrates  of  the  Trenity  Division — Hilj>. 


Plate  V. 

Figures  1—4. — Vicarya  branneri  sp.  nov.,  showing  marking  of  younger 
forms  (V.  lujani  variety.     Magnified  2  diametei's^. 

Figures  5,  G. — Vicarya  branneri  (V.  helvetica  variety).  Adult  form, 
showing  aperture. 

Figure  7.— Vicarj'a  branneri.  Mass,  showing  occurrence  of  species  and 
variations. 

Figures  8-10. — Modiola  branneri  sp.  nov.     IMagnified  2  diameters. 
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LWERTEUKATES   OF    THE    TkIMTV    DIVISION— IIilL. 


Plate  VI. 

Figure  1. — Cast  of  Bncrinoi)sis  (?)  parrja  Conrad,  showing  spire. 
Figure  2. — Tylostoma  pedernalis  (Roemer).    Distorted  specimen. 
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Jnvektkbkates  of  the  Tkinity  Division — Hill. 


Plate  VII. 
FifiURKs  1  and  2. — Acanthoceras  (?)  jnstin.ie  pp.  nov. 
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Jnvertebk.vtes  of  the  Trinity  Division — Hill. 


Pl,ATE  VIII. 

Fir.uREs  l-o.— Neumayria,  Avulcotti  Hill. 
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PROCEEDINGS 

OF   THE 

BIOLOGICAL  SOCIETY  OF  WASHINGTON, 


FURTHER   NOTPIS    ON   YUCCA   INSECTS    AND    YUCCA 
POLLINATION* 

BY  C.  V.  RILEY,  PII.  D. 


Pronuba  maculata. 

Since  the  presentation,  a  year  ago,  of  the  communication  on 
"  Some  Interrelations  of  Plants  and  Insects,"  in  which  I  sum- 
marized what  was  then  known  of  Yucca  pollination  and  the 
Yucca  moths,  some  further  interesting  observations  have  lieen 
made,  and  the  facts  Avhich  I  have  to  present  to-night  should  he 
looked  upon  as  additional  to  those  set  forth  in  the  previous 
paper  (vol.  vii,  pp.  81-104).  On  account  of  the  singular  struct- 
ure of  Yucca  lohhpplei,  which  was  known  to  be  pollinated  Iiy 
Proimba  maculnta,  I  was  quite  anxious  to  obtain  the  facts  in 
I'eference  to  this  species.  The  long  stamens,  the  sticky  and 
abundant  pollen,  and  the  peltate  stigma,  with  its  long  liyaline 
papillcc,  are  characters  which  would  seem  to  facilitate  ordinar}^ 
pollination,  though  the  restricted  style  would  render  this  more 
difficult,  and  the  })eculiarities  of  Pronubn  maculata,  with  its 
modified  tongue,  and  maxillary  tentacles  very  longhand  attenu- 
ated at  tip,  were,  I  felt  quite  sure,  special  adaptations  to  fit  it 
for  its  work.  This  Yucca  is  not  only  one  of  the  most  interesting 
from  the  structure  of  its  flower,  but  is  one  of  the  noblest  of  the 


*  Presented  at  a  meeting  of  the  Biological  Society  of  Washington,  May 
1893. 
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cespitose  species  and  placed  in  tlie  subgenus  Hesperoyucca. 
The  flowers  are  borne  in  immense  panicles  on  a  stalk  which 
arises  directly  from  a  crown  of  leaves  near  the  ground  and 
reaches  sometimes  a  height  of  twelve  feet  or  more,  and  I  present 
herewith  a  photograph  which  very  well  illustrates  the  magnifi- 
cence of  some  of  the  larger  specimens  (pi.  ix).  At  my  request 
Mr.  D.  W.  Coquillett,  of  Los  Angeles,  California,  made  some 
special  observations  last  year  on  the  pollination  of  this  species, 
and  on  the  12th  of  June  he  was  able  to  witness  the  operations 
both  of  oviposition  and  pollination  on  a  plant  while  yet  the  sun 
Avas  shining  brightly,  about  fort}'  minutes  before  setting.  The 
act  of  oviposition  does  not  differ  in  any  particular  from  that 
which  I  have  already  described  in  detail  for  Pronuha  yaccasella. 
The  pollen  is  deliberately  gathered,  and  a  mass  nearly  half  the 
size  of  the  insect's  head  is  held  under  her  neck  by  the  coiled  ten- 
tacles. In  pollinating,  the  tentacles  are  uncoiled  and  stretched 
so  that  the  tips  may  be  inserted  into  the  upper  part  of  the 
stigma.  "Sir.  Coquillett  describes  the  process  of  thus  pollinating 
the  stigma  as  lasting  about  half  a  minute,  after  which  the  insect 
that  he  watched  descended  tlie  ovarv  and  at  once  mounted  to 
the  top  of  one  of  the  stamens.  Here,  with  her  tentacles,  she  re- 
moved both  pollen  masses  (moving  her  head  from  side  to  side 
during  the  operation)  and  added  the  pollen  thus  gathered  to 
the  mass  which  she  was  already  carrying.  She  went  to  two 
other  stamens  in  succession,  gathering  a  pollen  mass  from  each. 
Mr.  Coquillett,  in  communicating  his  observations,  remarks*  that 
"  it  was  indeed  surprising  to  witness  the  evident  intelligence 
which  this  insect  displayed  in  all  her  actions  wherever  the  ])istil 
of  the  flower  became  pollinated  solely  through  her  own  labors, 
and  that  she  went  through  these  maneuvers  with  the  evident 
intention  of  pollinating  the  flower  appears  to  admit  of  no  doubt." 
A  number  of  insects  have  been  observed  associated  with  the 
flowers  of  Yucca  ivhi-pplei,  but  none  of  them  as  observed  by  Mr. 
('oquillett  acted  in  an}'' way  to  produce  pollination,  either  inten- 
tionally or  by  accident.  As  a  check  to  prove  the  influence  of 
Pronuba  on  the  production  of  fruit,  I  desired  Mr.  Coquillett  to 
enclose  another  panicle  and  exclude  the  moths.  We  were  both 
somewhat  surprised  at  the  result,  namely,  that  a  certain  num- 
ber of  the  pods  set  on  this  panicle,  and  this  would  prove  tliat 
(so  far  as  a  single  experiment  justifies  conclusion)  the  species  is 
capable  of  a  certain  amount  of  self-fertilization. 
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So  far  as  they  go,  Mr.  Coquillett's  observations  an  the  actions 
of  Pronuha  macalata  agree  very  well  with  those  of  Professor 
William  Trelease,  wlio  made  a  special  trip  through  the  south- 
west in  the  spring  of  1892  with  a  view  of  studying  the  i)ollina- 
tion  of  those  Yuccas  which  had  not  hitherto  been  studied  in  this 
connection.  He  has  2)ul)lished  a  most  interesting  article  in  the 
Fourth  Annual  Report  of  the  Missouri  Botanical  Garden,  en- 
titled ''  Further  Studies  of  Yuccas  and  their  Pollination."  This 
is,  in  fact,  a  most  valualjle  contribution  to  our  knowledge  of  the 
subject,  and  is  complementary  and  additional  to  my  own  paper 
published  in  the  annual  report  of  the  same  series  for  tlie  previous 
year.  I\[r.  Trelease's  life  studies  of  }'.  irJiipplei  have  added  mate- 
rially to  our  understanding  of  its  floral  characteristics.  The 
anther  cells  on  dehiscing  contract  so  as  to  expose  the  pollen 
freely,  but  the  contents  of  each  cell  forms  a  "  rather  consistent, 
twodobed  moist  mass,  which  is  held  by  its  lower  part  but  pro- 
trudes prominently  from  the  open  anther."  The  ovary  is  free 
from  the  longitudinal  depressions  which  in  the  other  Yuccas 
usuall}^  correspond  with  the  appressed  stamens.  The  capitate 
stigma  is  slightly  indented  at  the  center  "  and  covered  with  long, 
hyaline,  delicate  papillae  which  are  always  moist  with  abundant 
secretion  that  at  length  becomes  almost  gelatinous  over  the 
middle  of  the  stigma."  He  found  the  nectar  apparatus  well 
developed,  the  septal  glands,  though  narrow,  reaching  commonly 
to  the  base  of  the  ovary,  with  a  conducting  groove  of  correspond- 
ing size.  The  glands  are,  also,  though  smaller,  more  active  than 
in  most  other  species  of  Yucca  studied  by  him.  Professor  Tre- 
lease also  notes  that  the  characteristics  of  this  flower  would  seem 
to  make  it  easily  self-fertilizable,  and  remarks  on  the  exce])tional 
occurrence  in  the  lower  part  of  the  Cajon  Pass  of  a  few  plants 
with  more  or  less  al^undant,  partly  developed,  but  unusually 
diminutive  capsules,  in  which  no  evidences  of  Pronuba  action 
were  to  be  found ;  and  this,  added  to  the  cxj^eriment  made 
by  Mr.  Coquillett,  would  seem  to  indicate  that  where  Pronuba 
is  absent  lohipplel  has  the  same  exceptionally  limited  power  of 
fructification,  whetlier  by  self-pollination  or  pollination  by  other 
agents,  that  we  know  to  be  jiossessed  by  aloifuUa  among  the  true 
Yuccas.  Recognizing  this  })ossibility,  Professor  Trelease  was 
somewhat  surprised  to  find  that,  with  the  single  exception  which 
he  noted,  no  fruit,  among  all  his  observations,  was  discovered 
which  did  not  clearly  show  the  work  of  Pronuba, 
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From  his  account,  as  well  as  tliat  of  ^Fr.  Coquillett,  it  appears 
evident  that  Pronuba  maculata,  in  accordance  with  the  greater 
tendency  of  the  flowers  of  tvJiipplei  to  open  during  the  da}^,  is 
more  diurnal  in  habit  than  Pronuba  yuccaselUi,  carr3nng  on  the 
acts  of  oviposition  and  pollination  during  the  day.  Further, 
unlike  the  other  Pronubas  so  far  known,  this  species  rests  with 
the  head  toward  the  stigma,  and  when  disturbed  is  very  apt  to 
drop  suddenly  from  the  flower  and  take  wing.  I  cannot  do 
better  than  quote  verbatim  Mr.  Trelease's  interesting  account  of 
the  act  of  pollination,  that  of  oviposition  being,  as  already  stated, 
al^solutely  the  same  as  in  jjuecascUa  : 

"Playing  withdrawn  the  oviduct,  in  doing  which  she  moves  uj)  so  that 
her  head  is  about  level  with  the  stigma,  or  even  before  this  organ  is  en- 
tirely freed,  the  moth  usually  proceeds  to  pollination  ;  but  it  is  not  infre- 
quent for  two  eggs  to  be  laid  between  each  two  visits  to  the  stigma,  and, 
owing  to  her  peculiar  alertness,  slie  appears  to  be  even  more  easily 
frightened  into  omitting  pollination  than  are  the  other  species  of  Pro- 
nuba. Standing  witli  her  head  at  about  the  height  of  the  stigma,  with 
the  short  tongue  projecting  out  in  front,  she  uncoils  her  long  tentacles 
from  the  compact  mass  of  poUinia,  which  she  carries  similarly  to  the 
other  Pronubas,  only  that  small  part  of  her  burden  which  adheres  to  the 
bases  of  the  tentacles  being  removed  from  it,  and,  raising  her  body  on 
tiptoe,  she  very  slowly  saws  the  tentacles  back  and  forth  across  the  to|) 
of  the  stigma,  generally  following  one  of  the  three  shallow  grooves,  and 
very  carefully  working  their  slender  tips  into  the  more  or  less  gunnny 
exudation  over  the  central  depression.  Sometimes  the  operation  is  inter- 
rupted long  enough  to  admit  of  the  tentacles  being  coiled  back  against 
the  load  of  pollen  and  again  extended  ;  but  the  curious  manner  in  which 
her  head  is  held  back  from  the  stigma,  as  a  rule,  prevents  any  of  the  main 
load  from  reaching  even  the  marginal  papillse. 

"  On  first  witnessing  this  operation  I  was  impressed  by  the  much  slower 
motion  of  the  moth  than  usual  and  the  evident  care  which  she  took  U> 
run  the  ends  of  the  tentacles  into  the  central  depression  of  the  stigma, 
which  I  then  supposed  to  be  solid.  The  subsequent  discovery  of  the  stylar 
canal,  communicating  with  the  ovarian  cells,  showed  that  it  is  into  tliis 
narrow  passage  that  slie  so  carefully  guides  the  tips  of  her  tentacles  with 
their  modicum  of  pollen,  and  no  doubt  the  abundant  stigmatic  secretion 
serves  not  only  to  foster  the  development  of  the  nascent  pollen  tubes 
after  pollination,  but,  wetting  the  tentacles,  aids  in  the  disintegration  nf 
iier  mass  of  poUiuia.  These,  if  really  related  to  her  work,  would  seem  to 
have  acijuired  their  coherent  structure  as  a  means  of  facilitating  their 
collection  ratiier  than  as  an  adaptation  to  their  removal  bodily  from  the 
anther  to  the  stigma,  as  is  the  case  in  orchids  and  asclepiads,  where,  how- 
ever,, siiecial  means  of  secure  attachment  to  the  insect  accompany  this 
aggregation  of  the  pollen  grains  into  a  large  mass." 
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A  further  interesting  fact  connected  with  the  pollination  of 
this  species  is  that  Professor  Trelease  discovered  a  jjureh'  hlack 
variety  (which  he  describes  as  aterrima)  of  Proniiba  macidnta  con- 
nected with  the  variety  r/raminifolia  (\\'ood)  of  Yacca  whipplei, 
common  in  San  Bernardino  county.  The  actions  of  this  black 
variety  are  similar  to  those  of  the  typical  form,  and  it  is  also 
diurnal  rather  than  nocturnal  in  its  movements.  The  method 
of  gathering  the  pollen  mass  is  thus  described : 

"Flying  into  a  flower,  the  moth  runs  about  the  bases  of  the  stamens 
after  the  manner  of  other  species,  tlien  quickly  clambers  upon  the  inner 
side  of  a  filament,  and,  with  the  tentacles  extended  over  the  pollinia, 
drags  first  one  and  then  the  otlier  out  of  the  anther  cells,  pressing  them 
together  under  the  throat,  and  subsecpiently  compacting  the  mass  to- 
gether, much  as  yiiccasella  does  the  powdery  pollen  of  other  Yuccas,  so 
that  the  ball  finally  consists  of  as  many  as  ten  or  a  dozen  pollinia.  So 
quick  and  energetic  are  the  motions  by  which  the  pollinia  are  removed 
tiiat  the  stamens  are  often  shaken  quite  violently,  as  I  have  before  noted 
in  the  more  nervous  attempts  of  yuccasellay 

Pronub.\  yucoasklla  on  the  Pacific  Coast. 

Of  the  fleshy  fruited  Yuccas  Professor  Trelease  was  able  to 
stud}^,  among  others,  yiuxa  baccata  Torrey,  which  is  pollinized 
by  Pronuha  yuccasella.  While  he  was  not  able  to  observe  the  acts 
of  pollination,  all  the  circumstances  and  the  facts  which  he  ob- 
tained would  indicate  that  it  is  })recisely  the  same  as  described 
for  other  species  of  Yucca  that  are  fertilized  by  tiiis  moth,  and 
the  fertilized  flowers  show  "  conclusively  that  the  pollen  is  thrust 
well  into  the  stigmatal  canal,''  or  in  some  cases  ap{)arently  even 
into  "the  to[)  of  the  ovarian  cells,  which,  owing  to  the  short 
style  and  the  deep  stiginatic  notches,  they  [the  moths]  can  reach 
easily  with  their  long  maxillary  tentacles."  The  moths  taken 
from  flowers  at  Cabazon  and  San  Diego  are  somewhat  above 
the  average  in  size,  with  the  horny  and  chitinous  parts  somewhat 
darker  than  in  tlie  tyi)ical  form,  l)ut  specimens  which  he  sent 
me  cannot  be  considered  to  have  even  varietal  diftcrences,  and 
find  their  counterparts  in  my  cal>inet  in  s})ecimens  from  Dakota 
a,nd  Colorado. 

Yuccd  riiplcola  Sclieele,  of  southern  Texas,  and  Y.  elala  Engelm., 
extending  from  southern  Texas  to  southern  Arizona,  are  both 
pollinated  by  Proaiaha  yuccasella^  as  Professor  Trelease  ascer- 
tained. 
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Pronuba  synthetica. 

My.  Trelease  was  also  fortunate  enouoli  to  be  able  to  study  tbe 
o])erations  of  Pronnha  syntlielica,  on  the  Howers  of  Yucca,  hrecifolia. 
This  Pronuba  is  slower  in  its  movements  and  slower  to  take 
flight  than  the  other  species  observed,  though  he  found  it  more 
active  during  the  day  than  is  Proavha  yuccasella.  It  takes  wing 
less  readily  and  then  merely  sails  down  to  the  ground.  This 
indisposition  to  leave  the  flower  may  be  connected  with  the 
almost  constant  high  winds  on  the  Mojave  desert,  where  this 
Yucca  most  abounds.  The  fertilized  pistils  of  this  Yucca  are 
quite  noticeable,  by  com])arison  with  those  of  other  species,  by 
their  synnnetry  and  lack  of  constriction  or  indentation  so  uni- 
formly present  in  the  Yuccas  that  are  punctured  by  Promiha 
yuccasella  and  P.  macAilaia.  The  explanation  is  found  in  the 
fact  that  Pronuba  synthetica  pierces  "  the  uppermost  i)art  of  the 
style,  conveying  its  eggs  down  to  the  ovary  through  the  stylar 
channel,  the  course  followed  by  the  pollen  tubes."  This  fact 
interested  me  very  much,  for  I  recollected  very  well  in  my  first 
studies  of  Pronalxi  yuccasella^  before  the  act  of  oviposition  had 
been  witnessed,  that,  puncturing  for  the  purpose  of  oviposition 
being  unrecorded  and  therefore  C|uite  exceptional  among  Lepi- 
doptera,  I  was  strongly  of  the  opinion  that  the  egg  would  be 
thrust  through  the  stigmatic  opening  down  the  st3dar  channel. 
The  instinct  to  oviposit  only  <>n  tlie  youngest  flowers  is  particu- 
larly marked  in  synthetica,  ^y\ni^h  Trelease  fre(|uently  saw  forcing 
itself  into  the  narrow  clefts  between  the  rigid  sepals  of  the  open- 
ing bud,  the  flattened  form  of  the  insect  facilitating  the  opera- 
tion. This  habit  also  suggests  the  cause  of  the  looseness  of  the 
Aving  scales  and  the  ease  with  which  they  are  lost.  My.  Trelease's 
observations  in  detail  on  the  actions  of  this  Pronuba  cannot  well 
be  condensed,  and  I  quote  them  entire: 

"  When  al)Out  to  deposit  an  egg,  having  selected  a  suitable  flower,  the 
female  oi'  .v/itt]iclica  runs  to  the  Ijottom  of  the  stamens  much  as  yuccasella 
does,  makes  a  rapid,  more  or  less  complete  circuit  of  their  bases,  and  then 
quickly  ascends  to  the  very  top  of  the  pistil,  her  thorax  rather  higher 
than  the  end  of  the  stigma,  and  with  her  short  but  strong  ovipositor  cuts 
through  the  thin  wall,  into  the  stylar  channel,  rarely  as  nuich  as  2  mm. 
l)elovv  the  tip  of  the  stigma,  meantime  holding  fast  to  the  pistil,  the  sta- 
mens being  helow  her  reach.  The  long  extensile  oviduct  is  then  passed 
through  the  j^uncture,  the  egg  being  laid  apparency  within  the  ovarian 
cell,  along  the  funicular  end  of  the  ovules.    In  removing  the  oviduct  the 
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moth  not  infrequently  carries  her  bodj'  across  the  stigma,  so  that  at  first 
sight  she  ai)pears  to  be  withch-awing  it  directly  from  the  mouth  of  the 
stylar  canal;  but  I  have  never  seen  her  make  direct  use  of  this  canal. 
The  operation  consumes  more  time  than  does  the  oviposition  of  either 
ynccaseUa  or  maculata  as  I  have  observed  them,  and  usually  takes  alto- 
gether from  two  and  a  half  to  three  minutes.  Sometimes  two  or  more 
eggs  are  laid  before  the  stigma  is  pollinated,  but  commonly  after  laying 
each  egg  the  moth  retreats  to  the  bottom  of  the  flower  and  then  again 
ascends  the  pistil  until  her  head  is  brought  even  with  the  stigma,  when 
she  iineoils  the  large  tentacles  from  their  resting-place  against  her  load 
of  pollen  and  passes  them  back  and  forth  in  the  stigmatic  chamber,  with 
almost  the  same  motion  as  the  eastern  species,  usually  making  use  of  one 
of  the  stigmatic  notches.  "While  so  employed  she  carries  the  rather  short 
tongue  almost  straight  out  above  the  stigma,  but  I  have  never  seen  her 
make  any  use  of  it  to  for^e  pollen  into  the  latter,  nor  has  she  been  ob- 
served to  attempt  to  feed  on  the  slight  stigmatic  secretion,  nor  to  search 
for  food  at  the  base  of  the  flower,  wher(»,  if  anywhere,  the  nectar  of  the 
septal  glands  should  be  found." 

Professor  Trelease  has  not  yet  published  anything  upon  the 
otlier  species  of  Yucca  insects  which  he  collected,  and  1  take 
this  occasion  to  present  some  few  unrecorded  facts  in  reference 
to  some  of  the  species  of  Prodoxus  which  he  was  kind  enough 
to  send  me,  as  also  some  additional  data  from  other  sources. 

The  Species  of  Prodoxus. 

Prodoxus  coloradensis. — This  was  described  b}^  me  from  a  single 
male  taken  in  1884  by  Mr.  H.  K.  Morrison  in  Colorado.  In 
April,  1892,  Mr.  F.  V.  Coville,  the  present  botanist  of  the  Depart- 
ment of  Agriculture,  gave  me  a  few  small  pieces  of  the  flower- 
stem  of  a  Yucca  infested  by  a  Prodoxus  larva.  The  [)lant  was 
collected  in  the  Charleston  mountains,  Lincoln  county,  Nevada, 
the  previous  February,  and  was  undoubtedly  Yucca  haccata. 
From  tliese  pieces  of  stem  I  reared  early  in  the  present  month 
two  imagos  wdiich  jjroved  to  be  Prodoxus  coloradensis. 

I  have  also  received  from  Professor  Trelease  four  other  col- 
lected specimens,  rather  battered  and  imperfect,  which  belong 
to  this  species,  all  taken  from  the  flowers  of  Yucca  haccata  at 
Banning,  California.  These  two  bred  specimens  are  constant 
and  agree  thoroughly  well  with  the  type,  e.xcept  that  there  is  no 
inclination  to  pale  yellowish  in  the  white  scales  of  the  head,  and 
tlie  thorax  shows  vsome  black  scales  on  the  tegul£e,  a  line  of 
black  around  the  collar,  and,  in  one  of  the  specimens,  along  the 
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middle  of  the  tliorax ;  characters  not  noticeable  except  in  well- 
preserved  specimens.  The  white  portion  of  the  antennae  extends 
also  in  tliese  two  specimens  beyond  the  basal  third  and  fully  to 
one-half  the  length  of  the  organ.  The  four  collected  specimens 
from  Professor  Trelease  indicate  considerable  variation  ;  in  one 
specimen  the  outer  arm  of  the  transverse  Y-band  across  the  pos- 
terior portion  of  the  wing  being  absent,  while  in  another  it  is 
broken,  as  is  also  the  basal  portion  of  the  median  band.  The 
same  is  true  of  the  band  across  the  middle  of  the  Aving,  while 
the  upper  portion  of  this  band  is  connected  with  the  basal  band. 
The  larva  shows  no  striking  characteristics,  but  is  very  similar 
to  most  other  Prodoxid  larva^,  being  uniformly  yellowish-white, 
the  head  and  cervical  shield  anteriorl}''  slightly  darker,  tlie  ocelli 
black,  and  the  mandibles  brown  and  three-toothed. 

Prorloxus  reticulatiis. — One  of  the  specimens  received  from  Tre- 
lease taken  in  flowers  of  Yucca  ^rhipplei,  variety  graminifolia, 
at  Arrowhead  Springs,  in  California,  would  indicate  that  this 
species,  which  I  described  from  three  females  from  Los  iVngeles 
county,  California,  and  the  habits  of  which  were  not  known, 
breeds  in  some  part  of  this  Yucca.  The  single  female  sent  by 
Trelease  is  interesting  in  that  it  shows  some  variation  in  the 
direction  of  coloradensis,  especiall}''  by  the  separation  of  the  basal 
half  of  the  W-shaped  band. 

Prodoxus  cinereus. — A  section  of  the  flower-stem  of  Yucca 
ivhipplei  sent  me  by  Mr.  Coquillett  last  July  contained  a  number 
of  diff'erent  larvse,  and  among  them  most  numerously  one  which 
sul)se(iuently  })roved  to  be  the  larva  of  Prodoxus  cnie.reus.  We 
have  known  that  this  species  breeds  in  the  main  stem  of  this 
Yucca,  Init  none  of  the  early  states  had  been  ol)served.  The 
larva  is  i-cmarkal)le  in  that  it  differs  materially  from  the  typical 
Prodoxus  larva.  It  is,  first  of  all,  very  mucli  more  elongate, 
Avith  the  sutures  between  the  segments  more  strongh^  impressed. 
It  is,  further,  more  uniform  in  diameter  than  the  ty[)ical  Pro- 
doxus larva  ;  l)ut  the  most  striking  feature  is  the  anal  segment, 
which  bears  on  its  ventral  i)late  two  stout,  brown,  decurved 
horns  resembling  those  of  the  larva  of  Trogosita  in  Coleoptera, 
except  tliat  these  are  curved  in  the  opposite  direction.  I  add 
a  technical  description  : 

Prodoxus  cinereus.  Larva. — -Average  length  when  fall  grown,  S.i^o  nun.; 
body  elongate,  but  slightly  curved,  the  joints  moniliform ;  head  rather 
large,  more  horizontal,  and  more  free  tlian  in  other  species,  light  hrown  in 
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color,  darker  anteriorly  ;  borders  of  clypeus  almost  white  ;  pigment  spot 
around  ocelli,  and  the  mandibles  dark  brown  ;  the  Y-shaped  lines  distinct 
and  having  exactly  the  outline  of  a  rather  narrow  wine  glass  ;  cervical 
shield  pale,  but  fuscous  around  the  borders  and  especially  at  the  middle 
of  the  anterior  border;  sinuate  laterally  and  cleft  posteriorly  by  the  pale 
mesial  line ;  characteristic  feature  a  pair  of  decurved,  dark,  horny  anal 
hooks,  situated  on  the  ventral  apex  ;  anal  plate  but  faintly  chitinous  and 
with  a  fuscous  mark  upon  it ;  a  sub-ventral  depressed  line  but  faintly 
indicated  and  more  highly  polished  than  the  rest  of  the  surface  ;  spira- 
cles extremely  small,  with  a  faint  yellow  annulus,  the  prothoracic  pair 
situated  on  the  sub-ventral  depressed  line,  the  others  much  higher  up  on 
the  anterior  third  of  the  segments  ;  no  thoracic  legs,  but  slight  tubercles 
in  place  of  them  ;  general  color  faint  bluish-green  or  yellowish-green, 
losing  color,  however,  in  alcohol. 

P»pn.— Offering  no  peculiar  structures,  but  presenting  the  characteristics 
of  the  other  species  of  tlie  g&nus ;  skin  very  delicate  ;  the  cephalic  projec- 
tion not  very  prominent  and  the  anal  tip  absolutely  smooth;  dorsal 
spinules  reduced  almost  to  obsolescence.  The  shrunken  larva  skin  with 
its  two  strong  hooks  remains  attached  to  the  tip  of  the  body  of  the  pupa, 
and  doubtless  serves  to  hold  it  secure  when  it  pushes  from  the  surfiice  of 
the  thin  epidermis  to  give  forth  the  imago. 

'J'he  imagos  issued  from  the  11th  of  April  to  the  8th  of  May,  the  antennal 
sheaths  and  leg  sheaths  of  the  pupa  separating,  the  former  curling  very 
much,  as  in  other  Lepidopterous  pupje  which  have  wood-  or  pith-boring 
larva?. 

Prodoxus  xiiescens.—FvofessoY  Trelease  has  sent  me  a  full  ac- 
count of  the  oviposition  of  this  species  upon  Yucca  ivhipplei,  and 
it  corresponds  in  every  particular  with  the  oviposition  of  Pro- 
doxus decipiens  in  the  East.  In  this  case  the  species  is  not  con- 
fined to  one  or  the  other  of  the  fonns  of  whipplei  but  occurs  on 
both  the  typical  form  and  the  variety  graminifolia. 

Prodoxus  iyitermedius.— This  species  was  described  from  two 
female  specimens  taken  in  Texas  and  one  taken  in  Colorado,  in 
1887.  It  is  a  most  interesting  form,  bearing  an  even  more  de- 
ceptive resemblance  to  Pronuha  yuccasella  than  does  the  much 
commoner  Prodoxus  decipiens.  For  though  the  female  lacks  the 
remarkable  maxillary  tentacles  of  Pronuba,  the  ovipositor  is  long 
and  delicate,  very  much  as  in  the  latter  species.  I  have  been 
anxious,  since  pubHshing  the  original  description,  to  obtain  a 
male  of  this  rather  puzzling  species,  and,  fortunately,  Professor 
Trelease  sent  me  specimens  associated  with  the  females.  On  a 
superficial  examination  the  males  of  this  species  would  be  sepa- 
rated with  great  difficulty  from  the  males  of  Pronuba  yuccasella; 
but  upon  denuding  the  genitalia  the  differences  at  once  appear, 
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and  it  is  curious  to  note  that  wliile  the  form  of  the  genitalia, 
though  showing  slight  variation,  corresponds  with  that  of  Pro- 
doxus  decipiens,  yet  the  claspers  agree  more  nearly  with  those  of 
Promcba  yvccaseUa,  in  having  but  the  one  large  tubercle. 

Prodoxus  intricatus  sp.  nov. — I  recently  received  from  Mr.  J.  T. 
Mason,  who  has  been  kind  enough  to  ol)serve  and  collect  some 
of  the  Yucca  insects  for  me,  a  number  of  specimens  of  a  Pro- 
doxus which  he  found  in  the  flowers  of  one  of  the  tree  Yuccas 
in  Jalapa,  Mexico.  He  sent  also  flowers  and  sections  of  one  of 
the  leaves  of  the  Yucca,  which,  from  this  material,  appears  to 
be,  without  much  doubt,  Yucca  guaiemalensis.  The  moths  were 
found  abundantly  in  the  flowers,  but  unfortunately  reached  me 
in  rather  dilapidated  condition.  The  species  is  of  the  same  gen- 
eral size  as  Prodoxus  reticidatus,  and  with  a  somewhat  similar 
but  more  varied  and  less  distinct  maculation.  It  is,  however,  a 
much  darker  species.  I  would  simply  characterize  the  species 
here,  by  comi^arison  with  reticulatus,  with  a  view  of  adding  one 
more  link  in  our  knowledge  of  the  Prodoxids  associated  with 
the  different  species  of  Yucca. 

In  size  and  general  appearance  most  nearly  related  to  P.  reticulatus,  the 
general  color,  however,  more  sordid,  the  lighter  shades  inclining  to  pale 
fulvous,  with  a  slightly  golden  sheen.  Primaries  more  acuminate  at  apex, 
and  marked  with  black  scales,  taking  on,  in  a  very  general  and  indefinite 
Avay,  the  pattern  of  those  of  reticulatus.  Secondaries  also  more  acuminate 
at  tip  and  blacker.  Fringes  of  all  wings  black.  Under  surfaces  fuligi- 
nous, with  the  faintest  trace  of  pale  marks  on  the  costa  of  primaries. 
Anal  claspers  of  male  short,  recurved  upward,  with  a  rather  angular  pro- 
duction on  the  inferior  margin,  and  with  three  minute,  but  distinct,  black 
teeth.  There  is  also  a  similar  black  tooth  on  the  inner  margin  near  the 
tip.     Ovipositor  of  female  similar  to  that  of  reticulatus. 

Some  of  the  darker  specimens  present  an  almost  black  apjiearance,  the 
black  marks  inclosing  narrowed,  luteous  spaces,  which  appear  like  so 
many  spots. 

Described  from  20  males  and  5  females,  none  of  them  iji  perfect  condi- 
tion. 

Conclusions. 

The  additional  facts  which  I  have  thus  presented  upon  this 
subject  of  Yucca  insects  and  Vucca  pollination  serve  to  confirm 
the  generalizations  which  I  have  already  indulged  in.  So  far  as 
variation  is  concerned  they  add  still  further  links  to  the  chain 
of  alliances  between  the  diff'erent  forms  of  this  interesting  familV) 
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Prodoxida\  The  black  form  of  Pronuba  macalata  presents  us 
with  the  question  of  varietal  or  specific  value  that  has  arisen 
with  the  plant  itself  upon  which  it  occurs,  so  far  as  regards  the 
variety  (/ramlnifolia  of  Yacca,  whipplei.  Most  specialists  would 
be  inclined,  without  any  intermediate  specimens,  to  charac- 
terize this  black  form  as  a  distinct  species,  especially  as  it  is 
dissociated  from  the  other  more  typical  forms  and  confined  to 
one  particular  variety  of  Yucca.  Yet  in  every  other  character 
l)ut  color  it  agrees  precisely  with  the  typical  maculata^  and  I  am 
strengthened  in  my  view  of  considering  it  a  mere  variety  by  the 
Avell-known  variation  in  the  maQulation  of  the  typical  species. 
It  is  a  form  that  is  differentiated  as  to  color  without  having  yet 
acquired  any  essential  structural  differences,  though  it  may 
have  lost  the  power  to  intercross  with  the  ty})ical  form.  Here, 
also,  the  color  must  be  looked  upon  as  of  secondary  importance 
to  the  species,  and  more  or  less  fortuitous,  as  it  is  difficult  to  see 
what  advantage  the  purely  black  has  over  the  maculate  form, 
especially  in  an  insect  essentially  diurnal. 

So  it  is  in  the  variation  of  the  banded  species  of  Prodoxus. 
Some  of  the  specimens  combine  the  characters  of  at  least  two 
different  species,  without  being  referable  to  either,  satisfactorily, 
and  in  the  present  state  of  our  knowledge  most  entomologists 
Avould  Ijc  justified  in  describing  them  as  distinct  species;  but 
there  can  be  little  doul)t  that,  when  abundant  material  from  dif- 
ferent localities  is  obtained,  all  these  transversely-marked  forms 
will  be  difficult  to  separate.  Such,  however,  is  the  case  in  almost 
every  genus,  whether  of  plants  or  animals,  and  the  Prodoxids 
simply  furnish  us  with  a  rather  marked  illustration  of  the  fact 
that  the  variation  has  gone  on  and  is  going  on,  so  far  as  purely 
colorational  characters  are  concerned,  without  any  very  definite 
and  unchangeable  differences  having  yet  been  acquired.  How 
strikingly  such  facts  compare  with  the  permanency,  even  in  col- 
orational characters,  of  such  well-established  species  in  the  same 
order  as  the  cosmopolitan  Vanessa  cardai,  which,  with  a  most 
beautiful  wing  design  and  a  most  complex  colorational  pattern 
on  the  inferior  surfaces,  remains  essentially  constant  in  all  its 
details  in  all  parts  of  the  world  where  it  is  known. 

The  decurved  hooks  in  the  larva  of  Prodoxus  cinereus  are  also 
most  interesting  from  an  evolutional  point  of  view.  Such  anal 
hooks  are  extremely  rare  in  Lepidopterous  larva?,  being  found  in 
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on]}^  a  very  few  pith-lioriiig  or  stein-l)oring  species. ^^  We  have 
in  this  structure,  which  is  so  exceptional  in  Lepidoptera,  another 
Illustration  of  a  principle  to  which  I  have  often  referred  in  my 
writings,  namely,  that  hirval  structure  in  insects  has  heen  modi- 
fied independently  of  the  ultimate  structure,  and  is,  as  a  conse- 
(i[uence,  of  very  little  taxonomic  value.  Thus  we  have  in  this 
same  family  the  larva'  of  Prodoxus,  (e.  g.,  the  t^'pical  declpiens) 
which  remain  in  their  short  burrows,  possessing  no  legs,  while 
those  of  Pronuba.  which  quit  their  Ijurrows  and  penetrate  the 
ground,  possess  thoracic  legs.  Yet  in  the  particular  case  of 
Prodoxus  cinereus  the  larva  ap]iroaches  Pronuba  in  having 
thoracic  tubercles  which  may  be  looked  upon  as  either  remnants 
of  legs  or  the  beginnings  of  the  development  of  such.  This  larva 
burroAvs  in  the  soft  i^ith  of  Yucca  vhipplei  much  more  freely 
than  any  of  the  other  species  of  the  genus  so  far  studied,  making 
much  longer  channels,  the  substance  of  the  stem  being  less  firm 
than  that  of  the  other  species  of  Yucca.  In  so  far,  therefore,  as 
this  particular  Prodoxus  larva  has  peculiar  structures,  we  can 
trace  their  origin  to  purely  dynamic  influences,  assisted  l)y 
heredity  and  selection — a  consequence,  in  other  Avords,  of  en- 
vironment— and  repeated  independently  in  larva^  of  different 
orders  having  no  possible  genetic  connection. 

The  distril)ution  of  the  genus  Pronulxi,  as  exemi)lified  in  these 
additional  observations,  is  extremely  interesting.  Pronuba  yuc- 
casella,  the  typical  species  of  the  genus,  not  only  occurs  over 


*  I  have  not  had  time  to  closely  scan  the  literature  for  cases  of  this  kind, 
but  do  not  recall  any.  I  am  familiar,  however,  with  three  unrecorded 
instances,  two  of  them  of.  Pterophorid  larv?e  which  bore  the  stems  of 
Solidago.  One  is  the  larva  of  Alncita  kelUcollll  Fish,  which  singularly 
departs  from  the  typical  Lepidopterous  larva  in  its  elongated  bodj'  and 
in  having  a  pair  of  supra-anal  spines  which  give  the  anal  plate  anapixuir- 
ance  so  characteristic  of  that  of  many  Coleopterous  larvaj.  The  second 
case  is  that  of  an  undescribed  species  of  the  same  family,  Ptero2)horidfe, 
wliich  has  the  anal  plate  obliquely  truncate  and  fringed  with  a  row  of 
stiff  hairs  and  witli  a  pair  of  small  thorns  at  its  ventral  border,  this  modi- 
fication also  recalling  that  possessed  by  several  wood-boring  Coleopter- 
ous larva\  The  third  case  is  that  of  the  larva  of  a  Noctnid,  Hadena  dipata 
Morr.,  which  burrows  in  the  pith  of  young  corn  or  maize.  It  has  the 
anal  plate  obliquely  truncate  and  flattened  along  the  posterior  margin, 
which  is  armed  with  a  series  of  hornj'  points,  and  thus  again  repeats  the 
structure  which  recurs  in  certain  Coleopterous  larvte,  especially  of  the 
Elaterida%  which  inhabit  barrows  in  the  trunks  of  trees. 
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half  the  continent,  as  T  have  previously  shown,  Init  extends  to 
the  Pacific  coast  and  is  found  as  far  south  as  San  Diego,  showing 
over  tliis  wide  range  absoUitely  no  diiferences  that  would  justify 
varietal  designation.  All  the  characters  are  al)Solutely  the  same, 
and  the  rather  dark  coloring  of  the  horny  and  chitinous  i)arts  of 
the  body  in  the  California,  Dakota,  and  Colorado  specimens 
would  indicate  that  the  western  forms  have  this  peculiarity  as 
compared  with  the  eastern.  This  species  is  now  known  to  pol- 
linize  all  the  true  Yuccas  so  far  studied,  and  accompanies  them 
across  the  continent.  It  thus  poUinizes  Yacca  filamentosa  and  its 
several  forms  in  the  northeast;  }'.  r/loriosa  and  Y.  aloifolia  in  the 
southeast ;  Y.  nngnstifoUa  (glaucn)  in  the  Rocky  Mountain  re- 
gions; Y.  rupicold  and  Y.  ehita  in  the  southwest ;  and  Y.  baccata, 
which  connects  the  territory  of  Y.  aagustifolin  with  that  of  Y. 
hrevifolia  and  Y.  whipplei.  It  thus  occurs  in  the  same  territory 
as  its  two  congeners,  Pronuba  synlhelica  and  P.  maculata^  with  its 
alerrima  variety,  while  these  last  are  restricted  to  their  respect- 
ive Yuccas.  This  fact,  as  Professor  Trelease  has  pointed  out, 
strengthens  the  inference  that  brevi.foUa  and  whipplei  are  primary 
Pacific  coast  types,  while  baccata  is  an  immigrant  from  the  east. 
It  remains  yet  to  observe  the  pollinizers  associated  with  Yacca 
filifera,  Y.  airstralis,  Y.  trecideana,  and  Y.  gualeinalensis,  each  of 
whicli  will  prol)ably  have  a  distinct  Pronuba,  while  the  other 
Yuccas  not  enumerated  here  will  prol)al)ly  not  have  distinct 
species  connected  with  them. 

It  would  carry  me  too  fav  to  s])eculate  further  on  the  addi- 
tional facts  brought  forth,  luit  I  would  urge  in  conclusion  that  in 
all  ]Mr.  Trelease's  interesting  observations  in  his  special  studies 
of  these  different  species  of  Yucca,  and  after  having  paid  par- 
ticular attention  to  the  point,  he  has  failed  to  see  a  single 
Pronuba  in  any  species  attempt  to  feed  on  either  the  stigmatic 
secretion  or  the  septal  nectar.  He  was  also  unable  to  con- 
vince himself  that  in  any  case  the  insect  malces  use  of  the 
tongue  in  pollination,  as  he  once  thought  it  might.  In  this  and 
other  respects  he  fully  confirms  the  conclusions  which  I  have 
(h-awn  in  my  previous  communication  to  the  Society,  while  the 
additional  data  which  I  have  indicated  give  further  force  to  my 
remarks  ui)on  variation,  as  exemplified  l)y  these  Prodoxids. 
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DESCRIPTION  OF  A  NEW  WHITE-FOOTED  MOUSE 
FROM  THE  EASTERN  UNITED  STATES. 

BY  GERRIT  S.  MILLER,  Jr. 


A  critical  study  of  over  five  hundred  specimens  of  Sitoni_ys 
collected  in  the  northeastern  United  States  and  adioinino-  R>ritish 
provinces  leads  me  to  the  conclusion  that  two  distinct  though 
somewhat  closely  related  animals  are  at  present  confused  under 
the  name  of  Sltomys  americnntis.  The  two  forms  ma}'  he  distin- 
guished by  the  following  diagnoses  : 

Ratio  of  tail  vertebrte  to  total  length  ranging  from  40  to  47.9  ; 
pencil,  2  mm.  to  5  mm.;  tail  often  not  sharply  bicolor;  young 
usually  i)assing  directly  from  the  plumbeous  first  coat  to  the 
russet-brown  pelage  of  the  adult,  which  is  thus  present  in  the 
great  majority  of  specimens.         ....         americnnirs. 

Ratio  of  tail  vertebra)  to  total  length  ranging  from  4G.5  to  53. G  ; 
pencil,  4.4  mm.  to  11  mm.;  tail  always  sharply  l)icolor;  3^oung 
ahvays  passing  through  a  gray  phase  between  the  plumljcous 
first  coat  and  dull  yellowish  brown  pelage  of  adult,  wliich  is 
tlius  com})aratively  seldom  met  with.        .       .       .        canadensis. 

Sitomys  americanus  canadensis  subsp.  nov. 

JTcsperomijs  myokles  Baird.  Mam.  N.  Am.,  1857,  472  (probably  in  part 
only),  not  Cricetus  myoides  Gapper. 

Sulisp.  Ch.  Somewhat  larger  than  Sitomijs  america.nus  (Kerr), 
witli  longer,  more  hairy  tail,  and  duller,  less  russet  coloration  ; 
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young  always  passing  through  a  gray  phase  before  assuming  the 
fulvous  pelage ;  tail  always  sharply  bicolor. 

Adult  (  9  No.  1409,  collection  of  G.  S.  Miller,  Jr.,  Peterboro, 
Madison  county,  N.  Y.,  July  24, 1892)  ;  length,  200* ;  tail  verte- 
bra3,  100;  pencil,  6.6;  hind  foot,  21.4;  ear  from  notch,  19;  ratio 
of  tail  vertebroe  to  total  length,  50.  Fur  everywhere  except  on 
lips  and  chin,  slaty  plumbeous  at  base.  Dorsal  surface  wood- 
brown,  slightly  tinged  with  yellow,  and  very  sparsely  sprinkled 
with  blackish  hairs,  which  form  a  faint,  ill-defined  dorsal  stripe ; 
area  between  ears  somewhat  grayer ;  ears  thinly  clothed  with 
whitish  hairs  internally,  externally  with  brown ;  a  whitish  tuft 
at  anterior  base  of  ear ;  whiskers  reaching  al)Out  to  shoulders, 
mixed  blackish  and  silvery ;  tail  shar])]y  l^icolor,  white  ventrally 
and  at  extreme  tip,  Vandyke  Itrown  al)Ove ;  dorsum  of  manus 
and  pes,  together  with  whole  ventral  surface,  soiled  white. 

Young  in  gray  phase  (9  No.  1435,  collection  of  G.  S.  Miller, 
Jr.,  Peterboro,  INladison  county,  N.  Y.,  August  1,  1892);  length, 
201;  tail  vertel)nc,  105  ;  pencil,  11;  hind  foot,  21;  ear  from 
notch,  17.8;  ratio  of  tail  vertebrae  to  total  length,  52.2;  con- 
tained three  embryos.  Color  of  dorsal  surface  interjuediate  be- 
tween broccoli-brown  and  smoke  gray,  with  a  sligiit  admixture 
of  blackish  hairs  as  in  adult,  and  a  very  faint  trace  of  a  narrow 
yellowish  line  bordering  Avhite  of  belly ;  a  clear  smoke-gray  area 
between  ears ;  otherwise  colored  like  adult,  except  that  the  dorsal 
stripe  on  the  tail  is  somcAvhat  darker. 

On  comparing  over  one  hundred  sj^ecimens  of  Sitomys  amerl- 
canus  canadensis  with,  about  four  hundred  skins  of  S.  amcricanns 
the  longer,  more  hairy  tails  and,  as  a  whole,  grayer  color  of  the 
former  are  very  noticeable.  Three  "  stages  of  development "  may 
conveniently  be  recognized  in  these  mammals :  first,  the  plumbe- 
ous young ;  second,  fully  grown  and  sexually  mature  individuals 
with  the  teeth  still  unworn,  and,  third,  old  animals  with  worn 
teeth.  In  the  first  stage  there  is  nothing  to  distinguish  the  two 
subspecies  except  the  longer,  more  hairy  tail  of  >S'.  canadcnfu's. 
Specimens  in  the  second  stage  differ  most  markedly,  as  S.  ca.na- 
densis  is  now  gray,  while  S.  amerlcanus  has,  for  the  most  jiart, 
assumed  the  russet  coat.  In  the  third  stage  again  the  two  forms 
rcseml)le  each  other  somewhat  closely,  since  both  are  now  in 
the  fulvous  pelage;  canadensis,  however,  may  alwa3"S  be  distin- 
guished from  its  smaller  relative  b}^  its  longer,  more  hairy,  and 

*  All  measurements  are  in  millimeters,  unless  otherwise  speciiEied. 
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more  sharply  bicolored  tail  and  paler,  i-Tayish  yellow  color,  with- 
out trace  of  the  russet  usually  seen  in  aincricamis,  and  much  less 
distinct  dorsal  stripe. 

The  differences  in  color  characterizing  these  tAVO  animals  are 
rather  diflicult  to  descril^e,  but  nevertheless  they  are  of  such  a 
kind  as  to  ai:)peal  immediately  to  the  eye,  especially  when  speci- 
mens in  the  flesh  are  examined.  In  many  adults  of  S.  canadensis 
the  color  of  the  dorsal  surface  is  nearly  homogeneous  yellowish- 
brown  or  grayish-brown  throughout,  with  merely  the  faintest 
|)ossil:)le  trace  of  darkening  in  the  mid-dorsal  region.  There  is 
usually  an  indication  of  a  very  narrow  yellowish  line  separating 
the  color  of  the  sides  from  the  Avhite  of  the  l;)elly.  This  is  a[)t 
to  1)6  more  distinct  in  the  region  of  the  cheeks  and  neck.  The 
white  ventral  surface  has  frequently  a  soiled  yellowish  cast,  which 
is  oftenest  met  with  in  mid-summer.  The  pencil  is  usually 
white,  and  this  color  frequently  involves  the  whole  tip  of  the 
tail,  sometimes  for  a  distance  of  30  mm.,  a  feature  very  rarely 
seen  in  the  shorter-tailed  S.  americanus.  Grayish  examples  of 
americanns  are  sometimes  met  with  among  specimens  taken  in 
the  summer,  Init  with  the  exception  of  these  very  few  of  the 
smaller  race  approach  in  color  even  the  brightest  individuals  of 
S.  canadensis.  In  the  gray  phase  Sitomys  americanus  canadensis 
bears  a  somewhat  close  resemblance  to  *S'.  americamis  arcticas 
(Mearns),  the  type  of  which  in  the  Museum  of  Comparative 
Zoology  at  Cambridge,  Mass.,  I  have  examined.  The  former 
may,  however,  l)e  at  once  distinguished  by  its  much  longer  tail, 
proportionally  longer  than  in  americanus,  instead  of  propor- 
tionally somewhat  shorter,  as  is  the  case  with  arcticus. 

8o  far  as  I  can  see,  Sitomys  americanus  canadensis  shows  no 
cranial  or  dental  characters  to  separate  it  from  its  near  allies. 

As  in  all  members  of  the  genus,  there  is  here  considerable 
variation  in  actual  size  as  well  as  in  proportions.  This  variation 
for  each  form  (a,merlcanus  and  canadensis)  proves  to  be  much  less 
than  recent  writers  have  generally  accredited  to  ^'  Hesperomys 
kacopusy  P.oth  Allen  (Bull.  M.  C.  Z.,  i,  18G9,  227,  228)  and  Coues 
(Monog.  N.  Am.  Rod.,  1877,  5o)  allow  a  large  range  of  varial)ility 
in  the  ratio  of  tail  vertebrje  to  total  length.  Nevertheless,  this 
cliaracter  proves  to  be  sufficiently  constant  to  Ijc  of  consideral)le 
diagnostic  value.  Mr.  Allen  says  (1.  c,  pp.  227-228)  :  '•  But  the 
most  variable  character  consists  in  the  relative  length  *  *  -'"^ 
of  the  caudal  vertebrae.     About  one-fifth  of  the  Massachusetts 
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specimens  (of  "JET.  leucopas''^)  have  the  tail  vertebra)  equal  to  or 
lonj^er  than  the  head  and  body.  *  *  *  At  least  four-fifths, 
liowever,  have  the  tail  shorter  than  the  head  and  body,  and 
occasionally  one  occurs  with  the  tail  only  equal  to  the  body 
alone.  In  these  latter  the  proportional  length  of  the  tail  ver- 
tebrfB  to  the  length  of  the  head  and  body  is  as  68  to  100 ;  in  the 
other  extreme,  or  in  those  with  long  tails,  as  118  to  100.  The 
variation  between  these  extremes  is  hence  fifty  per  cent,  of  the 
mean — a  striking  example  of  the  unreliability  of  this  character 
as  a  specific  distinction.     *     *    * " 

Dr.  Coues  repeats  Mr.  Allen's  observations,  adding:  '' Tbe 
variation  in  absolute  and  relative  length  of  the  tail  is  greater 
tlian  in  any  other  dimension,  -i^  *  *  But  this  ceases  to  be 
remarkable  when  we  recollect  that  it  is  purely  a  matter  of  what 
has  been  aptly  called  '  vegetative  repetition.'  It  seems  to  l)e  a 
well-nigh  universal  law  that  those  parts  or  organs  that  are  least 
specialized — L  e.,  those  of  which  several  have  the  same  or  corre- 
sponding character  and  function — are  liable  to  be  produced  with 
a  high  degree  of  irregularity  as  regard  their  number,  and  the 
more  such  there  are  the  wider  are  the  limits  of  variation  apt  to 
be.  In  this  species,  one  of  our  longest-tailed  rodents,  the  law  is 
perfectly  illustrated." 

A  glance  at  the  appended  ta]:)lcs  of  measurements  and  ratios 
of  two  hundred  and  fifty  white-footed  mice  from  the  eastern 
United  States  and  adjoining  British  provinces  will  show  the  in- 
correctness of  the  views  quoted  above.  The  range  of  variation 
in  ratio  of  tail  vertebne  to  total  length  is  in  *S*.  americanus  from 
about  40  to  a])0ut  48,  while  in  tlie  longer-tailed  S.  a.  canadensis 
the  variation  is  from  47.4  to  54.2.  That  Dr.  Coues  and  Mr. 
Allen  should  have  ftillen  into  this  error  is  probably  due  to  tlie 
fact  that  their  measurements  were  taken  in  part  from  distorted 
skins  or  alcoholic  specimens,  and  also  to  the  confusion  of  the 
two  races  under  one  name.  The  measuren>ents  here  talndated 
were  all  taken  from  the  fresh  specimens  before  skinning,  and, 
unless  otherwise  stated,  the  writer  is  responsible  for  their  accu- 
racy. 

»So  many  names  have  l)een  i)roposed  for  white-footed  mice 
from  eastern  North  America  that  it  may  appear  somewhat  haz- 
ardous to  institute  still  another;  hence  the  species  described 
by  authors  from  the  region  of  importance  in  the  present  con- 
nection may  well  be  considered  here  in  some  detail. 
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The  first  is,  of  course,  the  Mas  af/rarins  amerlcaiws  Kerr  (An. 
Khigd.,  I.  1792,  231,  based  on  Pennant,  History  of  Quadrupeds, 
"  No.  o02b").''^  The  description  given  by  Pennant  makes  special 
reference  to  the  mixed  "  dusky  and  ferruginous  "  color  of  the 
back  and  ^'orange  coloured"'  sides  of  his  American  Field  Rat, 
terms  which  refer  unequiv^ocally  to  our  smaller  and  Ijetter- 
knoAvn  animal.  Any  doubt  in  the  case  is  dispelled  by  the  addi- 
tion l\y  Pennant  in  the  Arctic  Zoology  (i,  1784,  181),  ''length, 
al)Out  four  and  a  half  inches;  of  tail,  four  inches  ;  "  thus  show- 
ing that  it  was  the  short-tailed  form  that  he  had  in  mind. 

On  Pennant's  animal  was  based  also  the  Mas  sj/lvaticiis 
noneboracensls  of  Fischer  (Synopsis  Mammalium,  1829,  318),  the 
habitat  of  which  is  given  as  "  in  Novo  Eboraco,"  and  in  all  proba- 
bility the  Mas  noveboraccasls  of  Selys  Longchamps  (Etudes  d'- 
Micromammalogie,  1839,  67),  since  this  author  remarks  that  the 
animal  is  a  good  species,  although  considered  merely  a  variety  by 
previous  writers.  That  it  is  clearly  the  short-tailed  animal  that 
Selys  Longchamps  refers  to  is  shown  by  the  following  extracts 
from  the  original  description :  "  Son  pelage  est  d'un  fauve  plus 
vif  sur  les  cotes  de  la  tete  et  du  corps.  *  *  '''  Longeur  totale, 
6  pouces  2  lignes;  du  corps,  3  pouces  6  lignes  ;  de  la  queue,  2 
pouces  8  lignes."  This  mouse  is  said  to  replace  in  North  America 
the  European  Mas  sylvaticas. 

Rafinesque's  Mascalas  leacopas  (American  Monthly  INIagazine, 
III,  1818,  446)  is  named  among  the  ten  new  species  of  "  wild 
rats  "  met  with  l)y  that  })rolific  describer  of  S[)ecies  during  "  a 
journey  through  the  western  region  of  the  United  States" — that 
is,  in  the  Ohio  valley  and  the  pine  barrens  of  Kentucky.  As 
there  is  little  chance  that  the  range  of  Sltomys  canadensis  extends 
to  that  region,  the  name  is  hardly  worth  considering  here.  It 
may  be  mentioned,  however,  that  Rafinesque's  animal  is  said  to 
be  "  fallow  above,"  an  expression  which  might  apply  fairly  well 
to  *S'.  (unericanus,  though  hardly  to  the  largejj  form. 

The  next  name  to  be  considered  is  the  Cricetas  mijoidcs  of 
Oapper  (Zoolog.  Journ.,  v,  1830,  204,  pi.  x).  This  animal,  from 
the  region  between  York  and  Lake  Simcoe,  Canada,  is  described 
as  having  the  "  upper  half  of  the  Ijody  mixed  black  and  light  red- 
dish or  yellowish  brown."  It  is  further  stated  tliat  "  it  measures 
34  inches  from  the  tip  of  the  nose  to  the  insertion  of  the  tail ;  the 

*  Synopsis  of  Quadrupeds,  1771,  p.  o03,No.'320a  (American  Field  Mouse). 
History  of  Quadrupeds,  n,  1781,  p.  444,  No.  302a. 


60       Miller — Desci'ljdLoii,  of  a  New  White-Fooled  Mouse 

tail  itself,  3]  inches."  Thus  color  and  measurements  alike  refer 
to  S.  americanas.  Moreover,  two  white-footed  mice  kindly  sent 
me  in  the  flesh  by  Mr.  I.  R.  Bourchier,  of  Sutton,  West  Ontario, 
Canada,  just  south  of  Lake  Simcoe,  are  perfectly  tyi)ical  of  the 
smaller  form, 

Arvicola  emriionsll  De  Kay,  from  Massachusetts  (in  Ennnons' 
Report  on  the  Quadrupeds  of  Massachusetts)  is  clearly  a  syno- 
nym of  amerkanm.  The  color  is  given  as  simply  "  brown  aljove, 
darker  along  the  back  than  the  sides,"  but  the  whole  length  is 
stated  to  be  6  inches ;  tail,  2.5  inches.  This  animal  is  said  to 
inhabit  "  meadows  and  wooded  ])laces.  It  is  often  seen  in  fields 
recendy  vioived,  and  is  known  l)y  the  name  of  Deer  Mouse" 
(italics  mine).  SUomys  amerlcanus  canadensis  nevqr  occurs  in 
fields  and  meadows,  where,  however,  S.  americanus  is  often  found. 

Wagner's  Hesperomys  viaaiculatus  (Wiegmann's  Archiv.,  xi, 
1845,  Bd.  1, 148*),  from  the  Moravian  settlements  in  Lal)ra,dor,  is 
described  as  "  supra  fuliginoso  l)runneus  *  *  *  Kor2)er  o" 
2'",  Schwanz  2"  5'"."  In  Beitriige  zur  Kentniss  der  .Siiugthiere 
Amerikas  (Abhandl.  Ak.  Wiss.  Wien,  1848,  315,  310)  the  author 
gives  practically  the  same  diagnosis,  followed  by  the  remarks : 
"  Gestalt,  Grosse  und  Farljenvertheilung  verhalt  sich  wie  l)ei  //. 
leueojiiis,  so  class  ich  nur  die  Difierenzen  anzugeben  brauche, 
welclie  sich  zwischen  ihr  und  dem  letztern,  von  dem  ich  der- 
malen  nur  Beschreibungen,  und  zwar  zunachstdie  Richardson's 
vergleichen  kann,  ergeben.  iJiese  Abweichungen  bestehen  darin, 
dass  bei  H.  manicidatics  die  Oberseite  weit  triiber  gefiirbt  ist, 
indem  sie  namlich  bios  russig  gelblichbraun  und  schwarz  ge- 
sprenkelt  ist,  ohne  Beimischung  von  Rostroth  vie  es  von  H. 
leiicopus  angegeben  wird."  This  description  is  somewhat  puz- 
zling, and  without  specimens  from  the  coast  of  Labrador  it  is 
impossible  to  decide  just  what  animal  it  refers  to.  That  S.  cana- 
densis is  not  Wagner's  animal  is  shown  by  the  measurements, 
which  being  takea  from  "  2  Weingeist  Examplaren  "  must  be 
fairly  accurate. 

Hesperomys  campestris  Le  Conte,  from  New  Jerse}'',  is  described 
so  vaguely  (Proc.  Ac.  Nat.  Sci.  Phila.,  vi,  1853,  413)  that,  to  use 
Professor  Baird's  words  (Mam.  N.  Am.,  1857,  485)  :  "  Of  tlie  affini- 
ties of  this  animal  I  will  hazard  no  conjecture."  That  it  is  not 
the  same  as  S.  canadensis  is  shown  by  the  measurements — length, 

*Not  "1843,  n,  141,  and  1845,  ii.  148,"  as  given  l)y  Buird  and  Coues. 
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3.4  inches ;  tail,  2.7  " — which  were  taken  from  an  alcohoHc  spec- 
imen. 

The  next  name  to  be  examined  is  the  Hesperomys  gracilis  of 
Le  Conte  (Proc.  Acad.  Nat.  8ci.  PhiLa.,  vn,  1855,  442).  Le  Conte 
states  that  the  animal  "  inhabits  Michigan  ;  Professor  Baird." 
Fr(Mii  the  description,  "  dark  slate  color  above,  a  little  tipped 
with  brown,"  it  seems  proliable  that  the  type  specimen  was 
immature.  There  are  some  discrepancies  between  the  measure- 
ments given  in  the  original  description  and  those  of  the  same 
specimen  given  by  Baird  (jNIam.  N.  Am.,  1857,  473).  Accord- 
ing to  Le  Conte,  the  length  (head  and  body)  is  3.8  inches  ;  tail,  4, 
while  Baird  gives  the  dimensions  of  tlie  same  parts  as  3.00  and 
3.70  inches  respectively.  The  latter  author  adds  that  the  body  is 
stretched.  The  long  tail  of  this  specimen  might  suggest  the  pos- 
si])ility  of  its  being  the  same  as  my  ranadcnsis,  but  on  account 
of  its  poor  condition  and  the  vagueness  of  the  description,  it 
seems  wisest  to  discard  the  name  entirely  as  undeterminable. 
Moreover,  Baird  states  that  the  pencil  of  the  type  is  0.10  in. 
(2.5  mm.)  in  length,  which  is  much  less  than  in  any  specimens 
of  S.  canadensis  that  I  have  seen. 

While  not  wishing  to  enter  here  into  a  general  discussion  of  the 
relationships  o^Mus  mirhiganensis  Aud.  and  Bach.,  and  Mus  bairdii 
Hoy  and  Kennicott,  a  few  words  concerning  the  probable  bear- 
ing of  these  animals  on  the  present  case  may  not  be  out 
of  place.  Mas  michigaiwnsi.^,  from  Erie  county,  Michigan,  is 
described  (Journ.  Acad.  Nat.  Sci.  Phila,  VIII,  pt.  ii,  1842,  304) 
as  a  "  mouse  with  yellow  cheeks,  a  light  grayish-brown  color 
al)0ve,  whitish  below.  *  *  '^  The  feet,  nails,  ears,  and  tail 
arc  light  l)r()wn."  It  is  farther  remarked  that  "there  is  no  dis- 
tinct line  of  demarkation  between  the  colors  of  the  liack  and 
under  surfoce,  nor  does  the  white  extend  along  the  sides  as  in 
the  white-footed  mouse.  Dimensions  :  length  of  head  and  l)()dy, 
4  inches  0  lines;  length  of  tail,  2  inches  6  lines."'  That  this 
animal  cannot  1>e  the  same  as  *S'.  canadensis  is  shown  by  the  short 
tail  and  peculiar  coloring  of  the  feet  and  sides. 

The  description  of  Uras  bairdii  (Rei).  Com.  Patents  for  the  year 
1856,  published  in  1857,  p.  92)  from  northern  Illinois  and  south- 
ern Wisconsin  refers  to  some  short-tailed,  bright-colored  mouse 
quite  unlike  Sitomys  a.  canadensis,  as  the  following  extracts  will 
sliow  :  "■  Tjcngth  of  the  adult  male,  from  nose  to  root  of  tail,  2^^ 
inches  ;  tail  (vertebrie),  II  inches  ;  hind  foot,  j  of  an  inch.     Head 
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and  body  of  a  large  male,  31  inches  ;  tail,  2  inches.  In  another 
si)eciinen,  the  head  and  body  oj^  inches;  tail,  1 1  inches.  In 
spring  the  hairs  of  the  upper  ])arts  are  ]:)lumbeous  at  the  base, 
tipped  with  ashy  and  yellowish  brown ;  a  few  longer  hairs,  en- 
tirely blacky  interspersed.  The  tips  of  most  of  the  hairs  deepen 
into  black  along  the  back,  giving  a  ])road,  black  stripe  when  the 
hair  lies  flat.  In  some  specimens  tliis  stripe  is  not  so  dark  as 
in  others,  but  is  quite  distinct  in  all,  while  in  some  it  is  pitch- 
Ijlack."  It  will  be  remembered  that  one  of  the  noticeable  color 
features  of  S.  canadensis  is  the  indistinctness  of  the  dark  dorsal 
stripe;  hence  Mas  bairdii,  whatever  it  really  may  be,  is  a  very 
different  species. 

The  animal  from  P)Urlington,Vermont,  described  by  Baird  under 
the  name  of  Hesi')cromysmyoldcs  (Gapper)  (]\Iam.  N.  Am.,  1857,  p. 
472),  is,  in  part  at  least,  the  same  as  the  subject  of  the  present 
paper.  Baird  remarks  that  "  all  the  white-footed  mice  fro.u  near 
Burlington,  Vermont,  had  much  longer  tails  in  jn-oportion  than 
those  from  Middleboro,  Massachusetts."  Tlie  only  specimens, 
three  in  num1)er,  that  I  have  seen  from  the  locality  in  question 
are,  however,  typical  amcricanns.  Baird 's  statement,  "  tail  verte- 
l)ra^  generalh^  .25  of  an  inch  longer  than  head,  and  Ixxly  with  a  de- 
cided i)encil  at  the  end,"  and  also  table  of  measurements  on  page 
473,  refer, without  question,  to  the  long  tailed  form ;  but  his  descrip- 
tion leaves  a  slight  doubt  as  to  just  what  animal  he  had  in  hand. 
I  have  never  seen  a  specimen  of  >S'.  canadensis  in  which  the  color  is 
"  more  vivid  yellowish  brown  "  than  in  »S'.  amcricanns,  nor  do 
any  resemble  S.  aureoliis  in  color,  as  is  said  to  be  the  case  with 
"iiT.  wyoides.^^  Baird  considered  the  presence  of  cheek  pouches 
to  l)e  the  best  diagnostic  character  of  myoides.  INIore  recently', 
however,  it  has  been  shown  by  Allen  (Bull.  M.  C.  Z.,  I,  18G9, 
229)  that  these  structures  occur  also  in  the  common  ^S'.  auieriran  iifi. 
It  is  worthy  of  remark,  in  this  eonnection,that  I  have  found  the 
cheek  pouches  of  *S'.  canadensis  much  the  more  frequently  and 
conspicuously  distended  with  food. 

Sitomys  americanus  canadensis  is  exclusively  a  Canadian  form, 
replacing  S.  americanus  in  the  spruce  forests  of  New  lU-unswick 
(Restigouche  county,  E.  A.  Bangs;  Northuml)crland  county,  G. 
S.  Miller),  and  extending  south  among  the  hills  and  mountains 
at  least  to  central  New  York  and  western  Massachusetts.  Sitomys 
americanus  is  fL»und  as  far  north  as  Digby,  Nova  Scotia,  and  Ivake 
Simcoe,  Ontario.     Thus  the  ranges  of  the  two   forms  overlap 
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geographically  about  two  hundred  miles.  Nevertheless,  the 
conditions  under  which  the  animals  live  are  essentially  different, 
S.  canadensis  confining  itself  to  dense,  preferalily  damp  woods- 
such  as  Troglodytes  hiemalis  and  Certhia  familiar  is  americana  choose 
to  breed  in — while  S.  americanus  is  a  mouse  of  the  ^pen  fields, 
clearings,  and  neighborhood  of  houses.  Only  in  the  central  and 
southern  part  of  its  range,  where  the  character  of  the  country  is 
very  different  from  that  inhabited  by  S.  canadensis,  does  the 
smaller  animal  take  to  the  woods  with  anything  like  regularity. 
I  have  no  doubt  that  the  northward  range  of  *S^.  americanus  has 
l)een  considerably  extended  by  a  gradual  movement,  following 
the  clearing  away  of  the  forests,  thus  bringing  the  two  races  into 
their  now  curiously  close  juxtaposition. 

For  the  present  at  least  I  have  thought  it  best  to  treat  these 
two  animals  as  subspecies.  It  must  be  confessed,  however,  that 
the  numl)er  of  intermediates  is  surprisingly  small,  less  than  a 
dozen  in  the  total  nunil)er  of  specimens  examined,  and  that  these 
occur  in  no  j^articular  geographical  region.  The  case  is  suscep- 
til»le  of  no  definite  proof  until  more  facts  are  forthcoming; 
meanwhile  it  lies  with  each  observer  to  treat  these  closely  allied 
forms  as  his  individual  preference  may  dictate. 


g-BioT.,  Soc.  Wash.,  Vol.  VIII,  1893> 
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Measurements  of  One  Hundred  and  Fifty  Specimens  of  Sitomys  americanus  {Kerr). 
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Measurements  of  One  Hundred  and  Fifty  Specimens  of  Sitomys  americanus  (Kerr). 
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i 

to 

0) 

s 

<u 

^ 

(D 

,__, 

> 

cS 

,__, 

X 

+j 

<v 

0 

a 

m 

H 

H 

^ 

168 

75 

9 

165 

71 

9 

165 

72.5 

c? 

184 

82 

cJ* 

178 

78 

cf 

163 

69.6 

rf 

169 

72 

C? 

183 

82 

<2' 

165 

70 

179 

78 

9 

172 

79 

9 

165 

72.5 

9 

179 

78.5 

9 

173 

76 

cJ^ 

162 

69 

167 

76 

9 

163.5 

72 

9 

163 

72 

9 

163 

70  . 

9 

182 

81 

171 

74 

9 

159 

6() 

9 

174 

77 

9 

182 

81 

9 

195 

88.5 

cf 

179 

79 

d^ 

152 

66 

^ 

167 

87 

d 

162 

67.4 

184 

85.5 

9 

190 

88.5 

9 

171 

76.6 

9 

188 

84 

9 

181 

76 

9' 

196 

94 

9 

163 

75.6 

9 

180 

79 

9 

178 

75.5 

9 

193 

86 

c? 

159 

(59 

& 

158 

()9 

d 

170 

72 

6" 

180 

79 

9 

166 

«)8 

d 

176. 

82.5 

d" 

162 

75 

9 

188 

83.5 

9 

156 

66 

CL, 


3 
3.4 


3.2 

3.2 

3.2 

4 

3 


3.4 

3.6 

3.2 

4 

3.8 

2.4 

3.4 

3.2 

5 

2.4 

3.4 

4.6 

3.4 

3.8 

2.8 

32 

3 

4.2 

4 

3 

3.6 

3.6 

3.2 

4.2 

4 

3 

3 

2.8 

2.6 

3 

2.6 

3 


w 


22 
20.4 
19 
20.4 

20.8 

20.5 

21 

20 

21 

21 

21 

20.5 

23 

20.2 

20.5 

20 

19 

21 

20 

20 

20.5 

21.4 

20.2 

20 

20.8 

21 

20.4 

20.2 

20.4 

20.8 

20.8 

20.5 

20.4 

20.5 

20.6 

20.8 

19.8 

19.8 

20 

20 

20.4 

20.8 

20.8 

20 

20.5 

20 

19.5 

19.5 


16 
17 
16 
14.5 

15 

16 

15.8 

16 

15.8 

14.8 

15.2 

15 

16.5 

17 

14.8 

15.4 

13.5 

17 

14.8 

16 

15 

16.4 

15 

16 

17.2 

14.8 

14.8 

15 

15 

15.8 

15.6 

15.6 

17 

15 

15.4 

16.4 

14.4 

15.8 

16 

15 

15 

17 

16.8 

17 

16 

15.8 

16.2 

17 


66  Miller — Description  of  a  New  White- Footed  Mouse 

Measurements  of  One  Hundred  and  Fifty  Specimens  of  Sitomys  americanus  {Kerr). 


1 

A     \ 

A- 

o 

Number. 

8i 

-1^ 

% 

>  o 

Locality. 

Date. 

X, 
<p 

Cj 

1 

^3 

o 

"  0 

°ia 

Skin. 

Skull. 

"o 

'S 

1=1 

S 

5 

'■^"^  S 

cc 

H 

H 

4 

W 

^ 

^ 

441 

362 

North  Truro,  INIass. 

April  1,'91 

? 

152 

65 

20 

16 

42.1 

442 

3()3 

"            " 

"      1,'91 

c? 

148 

67 

3.2 

20 

16.4' 

4.5.3 

443 

364 

"            " 

"       1,'91 

d" 

153 

65.5 

3 

195 

16     '• 

42.1 

444 

365 

u                  a 

"       1,'91 

d 

156 

68 

3.6 

20 

14.5 

43.6 

451 

366 

I(                      u 

"       1,'91 

cd 

164 

69 

20 

16 

42.1 

749 

642 

U                          (t 

Sept.  22,  '91 

c? 

169 

78 

m 

21 

16.8 

46.1 

1422 

1234 

tl                    u  • 

Mav  22,  '92 

182 

85 

21 

17 

46.7 

1525 

1331 

a                 (1 

June  24,  '92 

$. 

183 

82 

i" 

20.2 

l(i.2 

44.8 

1527 

1333 

((                 11 

"     24,  '92 

d 

167 

74 

20 

17 

44.3 

1529 

1335 

i(                 It 

"     25  '92 

d 

188 

83 

iA 

20 

16 

44.1 

1530 

1336 

(1                 11 

"     is',  '92 

d" 

175 

80 

2.4 

21 

15.4 

46 

1531 

1337 

11                 11 

"     28,  '92 

d 

180 

79 

2.4 

20 

16.8 

44 

1 



Liberty  Hill,  Conn. 

Nov.  21,  '92 

d 

178.5 

78 

3.8 

20 

17.5 

43.2* 

3 

11            11 

"     22,  '92 

d 

145 

57.5 

3 

20 

14 

40 

4 

11            11 

"     22.  '92 

d 

173.5 

74.5 

4 

20.5 

15 

42.9 

5 

11            11 

"     22,  '92 

d 

164.5 

70 

3.8 

20.5 

15 

41.9 

7 

U                       11 

"     23,  '92 

158 

71 

3 

20.5 

14.5 

44.2 

9 

11                11 

"     26,  '92 

9 

171 

77 

5.2 

21.5 

19 

45 

10 

11                11 

"     26,  '92 

? 

167.5 

78.5 

3.8 

20 

18 

46.9 

13 

11           11 

"     26,  '92 

? 

151 

69 

4 

19 

18 

45.6 

14 

11            11 

"     26,  '92 

d 

146 

66 

3.2 

20 

18 

45.2 

15 

U                          11 

"     26,  '92 

d 

142 

61 

3.6 

18 

15 

43 

16 

11           11 

"     26,  '92 

166.5 

74.5 

3.4 

19 

17 

44.7 

17 

;;;;;; 

11                11 

"     26,  '92 

9 

151 

65 

4.2 

20 

17 

43 

18 

11            11 

"     26,  '92 

? 

165 

75 

3.8 

19 

15 

45.4 

19 

11                11 

"     26,  '92 

158 

69 

3.4 

18 

15 

43.6 

20 

It                11 

"     26,  '92 

9 

lU 

74 

3.4 

19.5 

17.5 

45.5 

1 

It                11 

Dec.  14, '92 

? 

175 

80 

3.4 

20.5 

17 

45.7 

1 

11                It 

"     15,  '92 

? 

173 

73 

3.8 

21 

15.5 

42.2 

13 

Haddonfield,N.J. 

"     24,  '91 

d 

169 

73 

5 

21.3 

15.2 

41.6t 

15 

11            It 

"     24,  '91 

9 

165 

74.7 

3 

19.3 

16.3 

45.3 

18 

It            It 

"     24,  '91 

d 

141 

62 

3 

19.3 

15.7 

44 

30 

11            It 

"     26,  '91 

d 

152 

66.5 

4 

20.3 

16.3 

43.7 

32 

It            11 

"     26,  '91 

d 

143 

63.5 

3.6 

19 

14.7 

43.7 

38 

11            11 

"     27,  '91 

d 

155.4 

71.6 

3.2 

20.3 

17.5 

46.1 

51 

11            It 

"     28,  '91 

d 

156 

66 

3.6 

19.3 

15.7 

42.3 

57 

It            11 

Jan.  11, '92 

153 

64 

4 

21.6 

17 

41.8 

88 

11            It 

"     22,  '92 

<^ 

174 

82 

4.2 

20.3 

15.7 

47.1 

90 

11            11 

"     23,  '92 

d 

159 

69.8 

4.2 

19.6 

16 

43.9 

118 

11            It 

Feb.     2, '92 

d 

171 

74.2 

3.8 

23 

17 

43.4 

125 

11            It 

"       3,  '92 

9 

152 

67.3 

4 

21.3 

l(i.5 

44.3 

140 

It            11 

"     13,  '92 

9 

165 

73 

4 

20 

16 

44.2 

152 

ThorndaU',  Pa 

"     18,  '92 

d 

157 

67 

3.6 

21 

10 

42.6 

134 



Barren  Ritlge,  I'a. 

"       7,  '92 

d 

161 

67 

3.4 

21 

15.2 

40.3 

135 



11            It 

"       7,  '92 

d 

149 

58 

4 

20.3 

15.7 

39.6 

58 

Marple,  Ta 

Jan.  13, '92 

d 

152 

63 

3.8 

21 

16 

41.4 

01 

1 

"     14/92 

d 

157 

67 

4 

20.3 

15.2 

42.6 

^7.1 

1 

1        '' 

"     15,  '92 

d 

140 

57 

2.4 

20.3 

16.8 

40.7 

♦Collection  of  Oulram  Bangs;  measured  by  collector, 
t  Collection  of  S.  N.  Rhoads;  measured  by  collector. 
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Measiiremeats  of  One  Hiuulrrd  and  Fifty  Specimens  of  Sitonitjs  (unericnnus  [Ken]. 


Number. 

Locality. 

Date. 

1 

"S 
1 

-1^ 
o 

,    o 
1 

0  3>5 

Skin. 

Skull. 

74 
75 
2132 
2133 
2134 
2135 
2136 

'i8b2' 
1863 
1S64 
1S()5 
1866 

Marple,  Pa 

AVashington,  D.  C. 

u                    « 

Jan.  10, '92 
"     16,  '<)2 

Feb.  12, '93 
"  12,  '93 
"  12, '93 
"  12, '93 
"     12,  '93 

9 

i 

154 
156 
194 
185 
165 
177 
165 

63 
69 
91 

85 
76 
84 

72 

o 

3.8 

2 

2.8 
3.0 
3.4 
3 

20.3 

22 

21 

20 

21 

20 

21 

16 

15.2 

17 

15 

16 

16 

16 

41 

44.3 

46.9 

45.9 

46.6 

47.4 

43.6 

Meusureinenls  of  One  Handred  Specimens  of  Sitomijs  eunericanus  canadensis  Milk) 


Nmnber. 


Skin.  I  Skull. 


Local  it3^ 


1436 

1437 
1419 
1S48 
1032 

1033 
1034 
1043 
1044 
1048 
1056 
1061 
1062 
1067 
1142 
1143 
1181 
1208 
120!) 
1223 
1224 
1284 
1286 
1287 
1288 


1231 
1626 

881 

882 

883 

891 

892 

896 

904 

90i) 

910 

915 

969 

970 

1008 

1035 

1036 

1050- 

1051 

1104 

1106 

1107 

1108 


Northumberland 

Co  ,  N.  B. 

11  II 

OakBav,  N.B.... 

II    "       i< 

Elizabeth  to  wn, 
N.  Y. 


Date. 


June    6, '92 


Apr. 
May 
Dec. 


Jan. 
Feb. 


11, 

18, 


27, 
27, 
28, 
30, 
31, 
31, 


'92 
'92 
'92 
'91 

'91 
'91 
'91 
'91 
'91 
'91 
'91 
'91 
'93 
'93 
'93 
'93 
'93 
'93 
'93 
'93 
'93 
'93 
'93 
'93 


170 

150 
155 
185 
181 

197 
170 
165 
165 


9 
9 
9 
c^ 

9 

9 
9 

c^  !  178 
c?     li'« 

^  184 
106 
173 
171 
176 
189 
170 
162 
185 
181 
168 
173 
170 


& 

9 
9 

i 

9 

d   i  169 


0) 

a; 

'3 
1 

-l-i 

o 

o 

o 
S 

83 

19.8 

16.8 

73 

19.8 

10 

75 

o 

19.8 

15.6 

90 

6 

20 

16 

91 

7.4 

20.2 

17.8 

100.5 

8 

20 

17.4 

84 

0.8 

19.4 

10 

82 

5.0 

18 

17 

86 

6.8 

20 

17 

89 

7.4 

20 

16.8 

100 

7.8 

20 

17.2 

91 

6.8 

20 

16.5  1 

81 

6.6 

19.8 

17.6 

85 

5.4 

20 

18.2 

81 

5.4 

20.5 

18 

84 

6 

20 

16.5 

95 

6.6 

21 

16 

83 

4,4 

21.5 

15 

81 

4.4 

21.5 

14 

92 

4.6 

21.5 

15 

90 

5.8 

21.2 

10 

85 

4.6 

22 

17 

89.5 

6.2 

20 

17 

85 

6.4 

19.5 

10 

81 

5 

22 

18     1 

48.8 

48.7 
48.4* 
48.0 
50.3 

51 

49.4 

49.7 

52.1 

50 

51 

49.5 

48.8 

49.1 

47.4 

47.7 

50.3 

49 

50 

49.7 

49.7 

50.0 

51.7 

50 

47.9- 


*  Collected  and  measured  by  H  H.  McAdam. 


6S  Miller — Description  of  a  New  White-Footed  Mouse 

Measurements  of  One  Hundred  Spcebnens  of  Sltoniys  americanus  canadensis  Miller. 


Nuniljer. 

^ 
U 

1 

S5 

;»  o 

Locality. 

Date. 

o 
w. 

1 

> 

p-l 

o 

18.5 

O  i'S 

ykin. 

Skull. 

1365 

1181 

Elizabeth  toAvn, 

Mar.  28,  '93 

9 

160 

80 

4.8 

19 

50 

N.  Y. 

1368 

1184 

a       u 

April  6, '93 

9 

173 

83 

7.8 

20.4 

17 

47.0 

1369 

1185 

a                 u 

"   (5.  '93 

V 

186 

88.5 

6.4 

20.4 

17 

47.6 

1370 

1186 

u       u 

"   9,  '93 

9 

172 

85 

6 

21 

17.2 

49.4 

1371 

1187 

u        u 

"   4,  '93 

c? 

179 

86 

7.4 

20 

17 

48 

1372 

1188 

u        a 

"   4,  '93 

d^ 

185 

93 

7.2 

19.4 

18 

50.2 

1373 

1189 

"        " 

"   (i,  '93 

< 

187 

90 

8.2 

21 

18.2 

48. 1 

1374 

1190 

"        " 

"  JO, '93 

d 

177 

85 

7.2 

21 

16.2 

48 

1375 

1191 

U           It 

"  10, '93 

d" 

181 

88.5 

7 

21.2 

19 

48.9 

1285 

1105 

"       " 

Feb.  25,  '93 

9 

172 

85 

3.2 

20 

17 

49.8 

1361 

1178 

It        a 

April  4,  '93 

9 

182 

90 

6.6 

20.4 

18.2 

49.5 

1362 

1179 

It        li 

"   9,  '93 

9 

193 

92.5 

7.8 

20 

16.8 

47.9 

1573 

1370 

reterboro,  N.  Y. 

July  17,  '93 

9 

172 

85 

6.8 

20 

17.6 

49 

1579 

1376 

"     " 

"■  18, '93 

9 

172 

85 

5.7 

20 

18 

49 

1580 

1377 

t(     ti 

"  18,  '93 

9 

200 

100 

6.4 

21 

18.8 

50 

1582 

1379 

u          tt 

"  18,  '93 

9 

190 

97 

7.8 

21.2 

18 

51 

1583 

1380 

'•     " 

•'  18, '93 

9 

182 

95 

7.4 

21.8 

17.6 

52 

1584 

1381 

(t       t< 

"  18,  '93 

9 

17i» 

84 

7 

20.6 

17 

49 

1585 

1382 

H                          tl 

"  18, '93 

d" 

196 

102 

6 

21.4 

18 

-yi 

1586 

1383 

"     " 

"  18,  '93 

d 

195 

101 

9 

21 

19 

:yl 

1587 

1384 

((       tl 

"  18, '93 

d 

195 

98 

7 

21 

17.2 

50 

1588 

1385 

"     " 

"  19, '93 

9 

175 

91 

6 

21 

19 

52 

1589 

1386 

It       tt 

"  19, '93 

^ 

196 

98 

7 

21 

19.2 

50 

1590 

1387 

"     " 

"  19, '93 

cT 

176 

85 

5.2 

20.8 

18 

48.3 

1591 

1388 

"  .    " 

"  19,  '93 

cT 

165 

84 

5.6 

20. 

18 

50.9 

1593 

1390 

tt       tt 

"  19,  '93 

c^ 

187 

92 

7.8 

21.6 

IS 

49.2 

1597 

1394 

"      " 

"  20,  '93 

9 

171 

87 

6  6 

20 

18 

50.9 

1598 

1395 

(I       t( 

"  20, '93 

9 

172 

87 

5.6 

19  8 

19 

50.6 

1599 

1396 

"     " 

"  20,  '93 

d 

206 

108 

7 

21.8 

18.8 

52.4 

1600 

1397 

"     " 

"  20, '93 

^ 

188 

99 

6.6 

21.8 

16.8 

52.7 

1601 

1398 

11       tt 

"  20,  '93 

c^ 

175 

86.5 

6.6 

20 

18.2 

49.4 

1602 

1399 

tt       tt 

"  20,  '93 

< 

185 

96 

6.8 

21.8 

19 

51.9 

1()03 

1400 

tt     tt 

"  20,  '93 

c^ 

180 

89  ■ 

5.4 

21.8 

19 

49.4 

l<i06 

1403 

"     " 

"  21,  '93 

9 

175 

87 

7 

21 

19 

49.7 

1()U7 

1404 

If       t( 

"  21, '93 

9 

175 

90 

6 

21 

16.6 

51.4 

1608 

1405 

tt       u 

"  21,  '93 

d 

188 

94 

9 

21 

18 

50* 

1610 

1407 

"     " 

"  21,  '93 

i 

179 

93 

5.4 

20 

18 

51.9 

1611 

HOS 

"     " 

"  21,  '93 

d 

180 

91 

6 

21.2 

19.6 

5U.4 

l(il2 

1409 

"     ■' 

"  24, '93 

9 

200 

100 

6.6 

2r.4 

19 

50* 

1(>13 

1410 

>(       tt 

"  24, '93 

9 

195 

100 

5  4 

21 

19 

.51.3 

1615 

1412 

tt       t( 

"  24,  '93 

d 

177 

90 

6.8 

21 

18 

.50.8 

l(il9 

1416 

"     " 

"  25,  '93 

cf 

180 

93 

5.2 

21 

18 

51.7 

1620 

1417 

"     " 

"  25, '93 

d^ 

175 

87 

6.6 

21 

17.4 

49.7 

1621 

1418 

"    '  " 

"  25,  '93 

d 

178 

90 

5.4 

21.4 

18 

50.6 

1630 

1427 

tt         u 

"  30,  '93 

9 

217 

114 

10.8 

22 

18.8 

52.5 

1638 

1435 

"     '' 

Aug.  1,'93 

9 

201 

105 

11 

21 

17.8 

52.2* 

1()39 

1431) 

"     " 

"■   1,'93 

d 

189 

100 

5 

21 

17 

52.9 

1642 

1438 

11       (1 

"   5,  '93 

d 

170 

83 

7.8 

20 

17 

48.8 

*Type. 
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Measurements  of  One  Hundred  Specimens  of  SUomys  americaniis  canadensis  Miller. 


Number. 

Locality. 

Date. 

•5 

i 

> 

"E3 

o 

a 

C 

o 
-(J 
o 
a 

S 

is 

>2 
'S2 

Skin.;  Skull. 

11)44 
]()45 
1(551 
1()55 
l()(il 
1()()2 
l()70 
1()71 
1()72 
1680 
1681 
1685 
1686 
1687 
1688 
16!  12 

!6!t;; 

l6Si7 

2(io:', 

2004 
2009 
2010 
2202 

229;] 
2294 
2295 

1430 
1440 
1441 
1447 
1451 

1458' 

1465 

1406 

1467 

1475 

1476 

14S0 

1481 

1482 

1483 

1487 

1488 

1491 

Petei-l)orn,  N.  Y. 

a                    u 
a                  (( 

a                 u 

U                          It 

<t                 (( 
i(                 ii 
u                   a 
It                 a 

u                  u 

U                          (C 
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DEVET.OP^fENT  OF  THE  BRACHIAL  SUPPORTS  IN 
DIELASMA  AND  ZYGOSPIRA. 

BY  CH.\RL?]S  E.  BEECPIER  AND  CHARLES  SCIKirTIERT. 


It  has  been  shown  by  several  authors*  that  the  brachial  sup- 
ports ill  tlie  Terebratellida^  pass  through  a  series  of  distinct 
metamorphoses  during  the  life  of  the  animal.  In  the  higher 
genera,  these  stages  may  be  correlated  with  the  adult  structures 
of  lower  forms,  thus  furnishing  satisfactory  data  for  a  systematic 
arrangement  of  the  genera  and  for  their  phylogenetic  relations. 

This  kind  of  research  naturally  requires  ontogenetic  series  of 
consideraljle  completeness,  and  it  is  often  difficult  or  impossible 
to  obtain  such  material  representing  fossil  forms.  jVForeover, 
the  fossils  must  be  exceptionally  well  preserved  to  afford  a 
means  of  working  out  the  development  of  a  structure  so  delicate 
as  the  calcareous  lamclLc  sui)porting  the  btachia,  especially  in 
young  specimens  from  one  to  five  millimeters  in  length. 

It  first  seemed  desirable  to  determine  the  development  in 
some  genus  of  the  Terebratulida^  from  the  Paleozoic,  in  order 
to  ascertain  whether  the  brachial  supports  as  in  Neozoic  and 
recent  forms  passed  through  a  series  of  ti;ansformations,  and  to 
determine  the  most  primitive  form  of  the  loop  in  the  Ancylo- 
l)rachia.  For  this  purpose,  a  species  of  Dielasma  (D.  lurgUla) 
obtained  from  Mr.  Moritz  Fischer  was  used.     The  specimens  are 

'"  Davidson,  Friele,  Deslongchamps,  Fischer  and  QShlert,  and  Beecher. 
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from  the  St.  Louis  uroup  oC  the  Lower  (Jarltoiiiierous  in  Ken- 
tuck 3^  The  yhelli?  are  i)artially  siliciHcd,  generally  tilled  with 
transparent  calcite,  and  afl[brd  very  satisfactory  preparations  of 
the  arm  supports.  It  was  found  that  the  loop  of /)/^'/rf.s'»(a  un- 
derwent transformations  during  growth,  and  that  the  earliest 
stage  ohserved  is  like  Centronella.  This  estaljlishes  the  centro- 
nelliform  loop  as  the  simplest  type  of  loop  in  the  Ancylobrachia. 
Besides  Centronella,  other  adult  rei)resentatives  of  the  same 
structure  are  Rensselseria  and  Newh'errift.  They  are  all  late  Silu- 
rian, Devonian,  and  Carboniferous  genera,  but  the  cenironeUiform 
structure  continues  later,  and  is  represented  in  the  Trias  by  the 
genera  Javavella  Bittner  and  Niideatula  (Zugma3'^er)  Bittner. 

It  was  at  once  suggested  that  interesting  results  would  be  ol)- 
tained  in  studying  the  development  of  a  spire-bearing  Inachio- 
pod,  and,  as  the  earliest  species  more  clearly  show  their 
ph3dogeny  in  their  ontogeny,  the  ancient  genus  Zi/c/ospira  was 
selected.  Verv  complete  material  was  accessible,  collected  l)y 
the  writers  from  the  Trenton  of  Minnesota  and  Kentuckv,  so 
that  series  of  specimens  were  assembled  rei)resenting  all  stages 
of  growth  from  specimens  .8  mm.  in  length  to  mature  size- 
The\"  were  prepared  to  show  their  l)rachial  su])i)orts,  and  it  is 
clearly  demonstrated  that  the  [)rimitive  arm  support  in  Zijc/oxpira 
is  a  terel)ratuloid  looj)  having  a  Ceiitronelki-like  form,  which  un- 
dergoes several  modifications  l)efore  the  growth  of  the  spiral 
lamellic,  and  thus  in  so  far  resembling  the  development  of 
Diclnsma. 

These  results  threw  doul)t  on  a  number  of  Lower  and  Upper 
Silurian  species  described  as  having  recurved  loops  and  pre- 
viously referred  to  the  higher  terebratuloid  genera  Macandrevia 
or  Widdlielmla.  The  shells  are  impunctate,  while  Rouselxria 
and  Centronella  are  distinctly  punctate,  like  all  other  well-known 
terebratulffi.  Upon  investigation,  it  has  l)een  ascertained  l\v 
Hall  and  Clarke  and  the  authors  that  the  species  which  have 
been  referred  to  HaUina  and  Macandrevia  from  the  Silurian  are 
spire-bearing  forms,  and  therefore  do  not  belong  to  the  Ancylo- 
brachia. 

Fischer  and  (Ehlert  have  called  attention  to  a  numl)er  of 
recent  species  which  have  been  erroneously  based  upon  the 
inniiature  stages  of  higher  species,  and  in  the  Terel)ratellida'  it 
is  evident  that  great  uncertainty  must  exist  in  the  identification 
ot  s})ecimens  not  fully  adult.     Now,  finding  that  Paleozoic  genera 
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of  l)otli  loop  and  s[)ire-l)earing  stdpks  (Ancvlol)rachia  and  Tleli- 
co})eginata)  in  the  adolescent  period  likewise  pass  through 
metamorphoses  representing  the  structures  of  other  genera  and 
even  other  suborders,  it  is  manifest  that  species  cannot  be  re- 
ferred to  their  proper  genera  nor  genera  correctly  defined  unless 
the  individuals  studied  are  adult  and  their  characters  constant 
for  a  definite  period  of  time. 

■  Derelupincnf  of  the  Loop  in  Didd-sma  tanjidn. 

Tbe  earliest  stage  thus  far  observed  was  found  in  a  specimen 
a  little  over  four  millimeters  in  length  (plate  x,  fig.  1).  The 
1()()}>  at  this  time  is  composed  of  two  broad  descending -lamelhc, 
which  l)egin  at  the  ends  of  the  crura  and  extend  forward,  curv- 
ing ventrally  vintil  they  unite  in  the  niedian  line,  forming  an 
angular  ridge,  acuminate  in  front.  As  previously  mentioned, 
this  structure  is  very  similar  to  that  of  Centronella.  and  this  stage 
is  therefore  called  the  rcntronellifonn  stage. 

The  first  change  in  the  form  of  the  loop  is  brought  about  l)y  a 
resorption  of  the  pointed  anterior  portion,  so  that  the  outline  is 
reentrant  in  front  (fig.  2).  Further  resorption  in  the  same  man- 
ner results  in  tlie  production  of  two  posteriorly  directed  branches, 
as  shown  in  fig.  3.  This  form  may  be  considered  as  an  early 
immature  Dielusiiia  loop,  as  su])se(pient  growth  does  not  mate- 
riall}^  modify  its  general  characters. 

The  adult  loop,  represented  in  figs.  4-0,  differs  from  the 
early  Dielasma  stage  chiefly  in  tlie  divergence  of  the  descending- 
branches.   * 

In  the  ecntmiu'tllfonii  stage  the  lamella'  converge,  and  tlie  loop 
extends  half  the  lengtli  of  the  sbell.  J^otli  of  these  relations 
gradually  alter  until,  in  the  early  Did/wna  stage,  the  descend- 
ing branches  are  nearly  parallel,  the  looj)  extends  less  than  half 
the  length,  and,  finally,  when  mature,  the  descending  branches 
diverge  and  the  loop  is  two-fifths  the  length  of  the  dorsal  valve. 

The  natural  inferences  to  be  drawn  from  the  development  of 
the  loo^i  in  Didasnut  are,  that  Centronella  represents  a  larval  or 
inmiature  condition  of  the  higher  genera,  and  that  the  centronell- 
oid  -loop  is  the  primitive  type  in  the  Terebratulidee.  There- 
fore, as  Centronella  and  the  closely  related  genus  Rensselwria  are 
the  only  early  punctate  terebratuloids  known,  and  as  they  have 
the  primitive  type  of  loop,  there  arises  the  question  of  the  val- 
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idity  of  the  Upper  and  Lower  Silurian  species  with  recurved 
loops,  referred  to  Walilheimia  and  HalUaa. 

Hall  and  Clarke  (Pal.  N.  Y.,  vol.  viii,  part  ii,  pp.  147-153,  not 
yet  published)  describe  and  figure  the  brachial  supports  in 
Hallina.  showing  that  both  H.  nicolettl,  Winchell  and  Schuchert 
and  H.  saffordi,  \V.  and  S.  are  ])rovided  with  short  spires  of 
about  one  volution,  connected  by  a  transverse  band,  as  in  Zi/go- 
Kpira.  h\  removing  the  ventral  valve  and  exposing  tlie  loop 
from  that  side,  as  is  often  done,  the  short  spiral  lamellte  have 
been  overlooked.  Similar  observations  have  been  made  by  the 
present  writers,  so  that  the  systematic  position  of  these  forms  is 
now  established. 

Specimens  of  WaldJieimia  bicarhuda  Angelin,  from  the  Upper 
Silurian  of  Gotland,  were  also  examined.  I'hey  were  found  to 
possess  well-defined  s})iral  cones,  and  in  other  respects  agreed 
with  the  diagnosis  of  Day  la.  These  facts  indicate  that  the 
specimens  described  b}^  Davidson  as  Waldheimia  maioii  (Fossil 
Brachiopoda,  Sup]),  vol.  iv,  part  v,  pi.  iv,  figs.  1-3)  are  the 
young  of  Dayla  narlnda  Sowerl)y,  sp.  (ibid.,  pi.  v,  figs.  1-4). 

Development  of  the  bnifliial  Supports  la  Zygospira  recti.rviro.dra. 

The  smallest  specimen  in  which  the  internal  structure  was 
observed  measures  ul)out  1.33  mm.  in  length  (plate  x.  figs.  7,  <S). 
The  l)rachial  su[)ports  consist  of  two  straight,  ventrall}'  concave, 
primary  lamelke,  rapidly  increasing  in  width  from  the  thin 
crural  plates  to  near  the  center  of  the  valve,  where  they  unite, 
forming  a  plate  with  a  central  angular  ridge.  The  anterior  end 
of  the  plate  is  pointed  as  in  Centronella. 

In  a  specimen  about  2  ram.  in  length  (figs.  9, 10),  the  primary 
lamelke  are  practically  of  the  same  form  as  in  the  j)receding, 
but  much  of  the  original  central  portion  of  the  loop  has  been 
resorbecl,  so  that  the  lamella?  are  connected  by  a  short  but  com- 
paratively wide,  ventrally  arched,  transverse  band.  The  lamella', 
or  descending  liranches,  are  also  more  spreading  anteriorly,  and 
tluTc  is  a  sliglit  deflection  at  the  crural  points,  which  hecomcs 
more  and  more  pronounced  as  growth  i)rogresses. 

In  the  next  stage  (fig.  11),  which  has  a  length  of  2.33  mm.,  the 
descending  branches  are  more  diverging,  and  the  transverse  ))and 
is  longer  and  more  broadly  excavated  in  front. 

The  succeeding  stages  here  described  are  leased  upon  material 
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derived  from  near  the  top  of  the  Trenton,  where  the  specimens 
of  this  species  are  usually  larger  and  more  transverse  than  those 
from  near  the  base  of  the  Trenton,  which  is  the  horizon  of  the 
si)ecimens  illustrated  in  figs.  7-11.  Therefore,  when  the  loo])  in 
fig.  9  is  compared  with  that  of  fig.  12,  it  is  seen  that  the  latter 
is  much  the  wider,  from  the  greater  size  and  breath  of  the  shell, 
which  has  at  this  stage  a  length  of  o.o3  mm.,  while  the  former  is 
hut  2  mm.  long.  The  loop  in  fig.  12  is  somewhat  more  ad- 
vanced tluiu  in  fig.  9,  the  transverse  1jand  Ijeing  narrower  and 
slightly  elevated  posteriorly,  some  resorption  having  taken  place 
along  the  inner  edges  of  the  primary  lamelke.  Further  resorp- 
tion in  same  direction  produces  the  brachial  support  illustrated 
in  fig.  14.  This  form  of  loop  in  Z.  nicoletti,  Z.  saffordi,  and  Z. 
rcciirrirostra  from  the  lowest  Trenton  is  retained  to  maturity. 
However,  in  specimens  of  Z.  reciirvirostra  from  the  upi)er  Trenton 
the  ])osteriorly  curved,  transverse  band  is  not  a  mature  feature, 
since  it  becomes  changed  into  tlie  form  represented  in  fig.  lo- 
in previous  stages  the  transverse  band  is  ventrally  arched,  but 
it  now  l)ends  dorsally,  and  remains  so  during  subsequent  growth 
until  near  maturity,  when  the  sinus  of  the  dorsal  valve  causes  it 
to  assume  a  sigmoid  curve. 

The  spirals  next  begin  to  develop  (figs.  16  and  17)  as  two 
slender  converging  lamelhe,  curving  toward  the  ventral  valve 
and  originating  from  the  outer  pointed  ends  of  the  loop.  These 
lamella*  then  incurve  dorsally  and  laterally  to  a  point  just  pos- 
terior to  the  transverse  band,  forming  the  first  volution  of  a 
spiral  (fig.  18).  In  this  manner  further  growth  and  elongation 
of  the  lamelUc  continue  until  maturity  is  attained,  when  there 
are  about  three  volutions  in  each  spiral  cone  (fig.  20).  The  cal- 
careous brachial  supports  occupy  about  the  same  relative  space 
in  the  shell  cavity  in  all  stages  of  growth. 

Obscrcaiions  and  Correlations. 

Zi/(/().sj)ir(L  is  the  earliest  S[)ire-l)caring  genus  known,  as  it  is 
found  in  the  Hirdseye  limestone  of  the  Trenton  period.  It  is  of 
(•onsideral)le  interest,  therefore,  to  study  the  development  of  the 
spirals.  From  the  ontogeny,  it  is  shown  that  the  brachial  sup- 
1  torts  in  Zijf/ospira  begin  as  a  loop  greatly  resembling  that  of 
Devonian  Centrovdla.  Moreover,  the  loop  passes  through  a  se- 
ries of  metamorphoses  Ijefore  the  spirals  make  their  appearance. 
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'r\w,  ino.'-t  ancient  species  are  Z.  nlcolettl  and  Z.  saffordi,  small 
seiuiplicate  forms,  in  which  the  spirals  are  very  rudimentary, 
consisting  of  about  one  volution.  In  the  same  geological  hori- 
zon occurs  Z.  reciirvirodrn,  having  from  two  to  two  and  one-half 
turns  of  the  lamella'  in  each  spiral.  The  same  species  from  the 
upper  Trenton  has  three  volutions,  while  in  Z.  inodestii  of  the 
middle  Lorraine  there  are  from  four  to  five  whorls  (fig.  25 ).  In 
Z.  headi  (fir.  24),  a  large  globose  finely  striated  species  of  the 
upper  Lorraine,  there  are  six  whorls  to  a  cone.  The  geological 
history,  therefore,  shows  a  gradual  increase  of  from  one  to  six 
turns  of  the  lamella^  in  each  spiral. 

The  transverse  band  connecting  the  primary  lamella'  also 
undergoes  a  series  of  changes.  It  has  been  shown  that  the  cen- 
tronelloid  loop  (fig.  7)  passes  into  one  havmg  the  lamella^  joined 
by  a  posteriorly  directed,  transverse  band  (fig.  14).  This  form 
of  loop  is  retained  as  a  mature  feature  in  the  brachia  of  Z.  nico- 
letti,  Z.  sajfordi,  and  in  the  lower  Trenton  varieties  of  Z.  recurn- 
rostra.  Passing  to  the  specimens  of  the  latter  s[)ecies,  which  are 
geologically  later,  the  band  no  longer  joins  the  lamellae  as  far 
anteriorly  as  in  the  older  variety  (fig.  20).  The  point  of  connec- 
tion in  Z.  modcda  is  variable  (figs.  25  and  26),  but  is  usually 
more  posterior  than  in  Z.  recurvirostra,  while  in  Z.  headi  it  is 
manifestl}^  more  posterior  than  in  an_v  of  the  older  species  of 
Zjjfjospira.  The  transverse  band  is  now  no  longer  arched  l)ack- 
ward,  but  is  just  the  reverse  (fig.  24),  while  its  position  is  [)ro- 
gressivel}^  more  and  more  posterior,  and  the  loop  is  gradually 
shortened  before  the  spirals  make  their  appearance.  The  gradual 
increase  in  the  number  of  the  whorls  in  each  spiral  and  the  re- 
cession of  the  transverse  band  have  gone  on  together.* 

The  family  Atr3^pida!  includes  the  genera  Zygospira,  Glassia, 
Odospint,  Anoploiheca,  Atrypa,  and  Day  in.  It  is  easily  distin- 
guished from  all  other  families  comprised  in  tiie  suborder  Heli- 
copegmata,  since  the  spirals  are  between  the  first  descending 
branches  of  the  lamella^,  while  in  the  Spiriferidse,  Nucleospirida', 
and  Athyrida^  the  primary  lamelkc  are  between  the  spirals. 

The  gradual  increase  in  tlie  number  of  whorls  in  the  spirals 
and  the  })ushing  l^ackward  of  the  transverse  band  in  the  Atry- 
pida;  is  carried  farthest  in  the  species  of  Atrypa.     In  Calospira 

*  The  extreme  anterior  position  of  the  transverse  band  in  Z.  recurvi- 
rostra is  therefore  of  no  niore  than  specific  value,  ami  on  tliis  account 
Anazyya  Davidson  cannot  well  be  separated  from  Zyijospira. 
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harranih'i  and  ('.  iii(ir</imiJis  the  brachial  sujiports,  as  worked  out 
by  Davidson  and  Glass,  consist  of  about  iive  volutions,  and  are 
similar  to  those  of  Zi/gosplra,  except  that  the  transverse  Ijand  is 
more  posterior,  since  it  originates  near  the  ends  of  the  crura. 
This  mature  condition  of  Cwlo-'tpira,  is  seen  to  be  a  young  condi- 
tion of  Atn/pa  (Davidson),  but,  as  the  spirals  are  more  loosely 
coiled  and  the  transverse  band  ahvays  continuous,  this  genus 
should  l.)e  regarded  as  valid  in  the  evolution  from  Zggospira  to 
Airypa.  In  mature  Atrypa  reticularis  from  tlie  U])per  Silurian, 
there  may  l)e  as  many  as  sixteen  volutions  in  each  spiral  cone 
(Davidson),  but  more  often  the  number  is  smaller.  The  trans- 
verse band  in  this  species  during  its  young  stages  is  continuous, 
l)ut  in  the  adult  condition  it  seems  to  be  usually  disunited  in 
the  middle.  This  feature  becomes  a  distinct  adult  character  in 
the  Devonian  specimens,  which  also  have  a  greater  numl)er  of 
whorls  in  the  spirals,  as  shown  in  a  Chemung  specimen  of  this 
si)ecies  in  Yale  Universit}^  Museum,  having  twenty-four  turns  of 
the  lamelhTe  in  each  spiral. 

The  ontogeny  and  phylogeny  of  the  species  of  Zij(jospira  indi- 
cate strongly  that  the  Atrypi(Lr  had  its  origin  in  a  form  with  a 
centronelloid  loop.  A  further  natural  conclusion  from  the  same 
evidence  is  that  the  Ancyloljracliia  are  older  and  more  primiti\e 
than  the  Helicopegmata. 

EXI'LAXATION    OV    PlATE    X. 

Dielasma  turglda. 

Figure    1. — The  ceniro)ielHforiii  stage  o{  the  looi) ;  ventral  view.     X  6. 

2. — A  later  stage,  showing  the  resorption  of  the  anterior  portion 

of  the  loop.     X  ()• 
'.]. — Early  Didasma  stage,  jiroduced  by  furtlier  resofption  of  the 

centronelloid  loop.     X  6. 
4. — Loop  and  crural  plates  of  mature  specimen.     X  (>. 
5. — Profile  of  the  connecting  band.     X  <>. 
(). — Side  view  of  the  loop,  crura,  and  septum.     X  '>.     J^t.  T>ouis 

group,  Kentuckn. 

Zi/gosj)ira  rccurvirostm. 

Figure    7. — C'f)i/ro»W///'o)-H;  stage  of  the  loop.     X  12. 
S.— Profdeof  saftie.     X  12. 
!•. — \  later  stage  ;  showing  partial  resorption  of  lo<ip  in  front  and 

greater  divergence  of  descending  ))ranc]ies.     x  12. 
h).— The  same;  profile.     X  12. 


7<S  Bcechci'  and  SrJi tir]ierl — Braclihil  Supports. 

Figure  11.— A  little  more  advanced  .stase,  Hliowing  increased  length  of 
connecting  band.  X  12.  Specimens  figures  7-11  are  from 
the  Trenton  shales,  St.  Pmd,  Minnesota. 

12. — A  looped  s1,age,  with  l)road,  curved,  dsscending  1)ranches  and 
more  slender  transverse  band.     X  6- 

13. — The  same  ;  profile.     X  6- 

14.— A  later  stage,  showing  more  slender  loop.     X  (i. 

15. — A  specimen  showing  curved,  diverging,  descending  ])ranches, 
long  transverse  band,  and  two  projections  of  the  lamella', 
M'hich  are  the  beginning  of  the  spiral  cones.     X  '>- 

16.— A  subsequent  stage  in  which  the  lamelUie  are  more  extended 
and  ventrally  and  inwarrlly  curved.     X  ()• 

17.  —The  same  ;  pi'ofile.     X  <>• 

18. — A  young  individual  in  which  there  are  about  one  and  one- 
half  turns  to  each  spiral.     X  (>. 

19. — The  same ;  profile-     X  <>. 

20 — The  bracliial  supports  in  a  mature  specimen.  X  (i.  Tlie 
specimens  figures  12-20  are  from  the  top  of  tlie  Trenton, 
Frankfort,  Kentuch/. 

21. — The  spirals  and  loop  in  a  Canadian  specimen  of  {Anazi/(/a  -) 
Zi/(/osplru  rccnrrlrostra.     (After  Davidson.)     X  3. 

22. — Tlie  spirals  and  loop  in  {IlaUina  =)  Z[/(/ospir((  .sajfurili  W.  and 

S.    Trenton,  Tennessee.     X  6. 
1         2o. — The  spirals  and  loop  in  {HaUina  ==)  Zygosplra  nlculJctti  W.  and 

S.     Trenton,  3finnesota.     X  0. 
24. — The  spirals  and  loop  in  Zijgonpira   Iwad'i   Billings.      (After 

Hall.)     X  2. 
25. — The  spirals  and  loop  in  Zyt/ospira  modesta  Say.     (After  Hall.) 

X  2i. 
2().— The  same.     (After  Davidson.)     X  :'.'.. 
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Hkwjtul  sri>i'(ii:Ts  tx  Dielasma   and  ZYciospn; 


ON  THE   DEVELOPMENT  OF   THE   SHELL  OF  ZYGOS- 
PIRA  RECUR  VIR OSTRA. 

BY  CHARLES  SCHUCHERT. 


The  material  t^liuwing  the  ontogeny  of  the  shell  in  Z.  recurrl- 
rostra  was  gathered  from  some  blue-green  shales  on  St.  Anthony 
hill,  a  suburb  of  St.  Paul,  Minnesota.  This  horizon  is  ecpivalent 
to  the  lower  Trenton  of  New  York.  Some  of  the  associated 
brachiopods  are  Orthis  testudinaria,  0.  meedsi,  Fledamboii.iies 
mricea,  Strophomend,  scofieldi,  CUtambonites  diversa,  etc. 

The  youngest  specimen  observed  (plate  xi,  fig.  1)  has  a  length 
of  .8  mm.,  and  is  elongate  si»btriangular  in  outline,  biconvex, 
with  the  ventral  valve  a  little  the  deejier  ;  ventral  ])eak  acumi- 
nate, inclined  })osteriorly  at  an  angle  of  al)out  45°  to  the  plane 
of  the  valves  ;  delthyrium  triangular,  as  wide  as  long  and 
devoid  of  deltidial  plates.  In  the  apical  portion  there  is  a  short 
concave  plate  continuous  with  the  walls  of  the  deltliyrium,  Init 
apparently  not  attached  to  the  rostral  cavity.  The  fold  and 
sinus  are  faintly  develoj^ed,  becoming  obsolete  at  about  the  center 
of  the  shell  and  are  without  plications.  In  other  individuals  of 
about  the  same  size  the  sinus  is  occupied  l)y  three  short  plica- 
tions and  the  ventral  fold  by  two.  In  specimens  of  a  somewhat 
larger  growth  these  primitive  plications  are  rapidly  followed  by 
a  number  of  new  ones  along  the  entire  anterior  margin.  The 
size  of  the  shell  at  which  they  begin  to  develop  is  variable  (com- 
jtare  figs.  2-5),  being  the  earliest  in  the  narrow  depressed  indi- 
viduals (fig.  3)  and  latest  in  the  rounder  and  more  convex 
specimens  (fig.  4).  New  plications  are  rarely  interpolated,  tlieir 
number  being  increased  as  growth  proccieds  by  the  addition  of 
others  along  the  lateral  margins  of  both  valves.  The  plications 
remain  simple  throughout. 

The  smooth  nepiastic  stage  gradually  grows  niore  and  more 
rotund  and  subquadrangular  in  outline,  and  at  maturity  is  })li- 
cated  to  the  apex  of  the  shell.  The  ventral  beak,  which  is  at 
first  slightly  recumljent  (fig.  la),  becomes  erect,  and  finally  is 
strongly  incurved  over  the  dorsal  umbo  (fig.  9a).     The  large 
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o})en  deltli_yriuin  is  graduall_y  reduced  in  size  by  the  introduction 
of  deltidial  plates  which  grow  inwardly  from  the  walls  of  the 
fissure,  being  wider  anteriorly  where  they  join,  leaving  in  the 
apex  an  oval  pedicle  opening.  As  the  beak  incurves  these  plates 
become  larger,  stronger,  and  anchylosed  along  the  median  line, 
but  at  maturity  are  nearly  completelv  liidden  by  the  dorsal 
uiiilx).  The  pedicle  o];)ening  at  maturity  (fig.  9)  is  through  the 
acutely  convex  portion  of  the  ventral  uml)o,  and  is  compara- 
tively smaller  in  size  than  during  ])revious  stages. 

Growth  Stages.— A  well-preserved  specimen  ofal)Out  l.o  mm. 
length  (fig.  10),  shows  three  distinct  stages  of  groAvth  before  the 
introduction  of  the  plicated  or  specific  period  :  a,  the  initial  shell 
or  protegulum,  with  l)oth  cardinal  lines  arched  ;  I),  a  broad,  oval 
stage,  in  which  the  ventral  liinge  areas  on  each  side  of  the  delthy- 
rium  first  appear,  followed  by  c,  a  subcircular  form,  with  tlie 
beginning^  of  the  fold  and  sinus.  It  is  either  during  stage  c  or  !> 
or  both  that  the  concave  i)late  in' the  apex  of  the  delthyrium  is 
develo})ed.  During  the  next  or  fourth  stage  the  first  specific 
characters  begin  to  appear,  as  shown  by  the  i)lications,  and  also 
tlic  first  stage  of  the  calcareous  l)rachial  supports. 

Otmerration^  mid  Currelntions. 

The  first  or  initial  shell  in  Zygospira,  as  in  other  l)rachioi)ods' 
is  the  ])rotegulum,  which  has  been  com2:)ared  with  adult  Paterinn, 
of  the  Lower  Primordial.  In  many  inarticulate  brachiopods  it 
is  known  that  the  ])rotegidum  is  followed  1)}^  a  nearly  round 
Oholella-like  inarticulate  stage,  but  in  all  rostrate  articulate  spe- 
cies in  which  the  second  stage  has  been  observed  there  appears 
the  fir.st  articulation  of  tlie  valves.  The  fold  and  sinus,  along 
with  a  few  rudimentary  plications,  are  introduced  during  the 
third  stage  of  Zygospira.  This  form  of  shell  much  resembles 
some  })rimordial  species  which  have  been  })rovisionally  referred 
to  CamareUa.  W\i\\  Imt  slight  modifications  in  the  convexity  of 
tlie  valves  and  the  greater  or  less  prominence  of  the  fold  and 
sinus,  this  form  is  repeated  in  a  number  of  earh'  Paleozoic  genera 
of  the  su1>orders  Tnillacen  and  Rndraeed,  as  primordial  (Jamarella 
and  many  species  of  PentameruH^  Zygospira  nicoletti,  Caiiiarelhi 
l)iscnlata,  Dayin,  and  the  so-called  ]Vnld/ieimias  of  the  Upper 
Silurian.  It  is  therefore  impossible  to  refer  with  certainty  on 
the  l)asis  of  external  character  alone  any  Lower  Silurian  brachi- 
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o]jod  of  this  form  to  any  family  of  the  Rostracea  or  to  any 
rostrate  family  of  the  Trulacea.  The  presence  or  ahsence  of 
(leltidial  plates  at  maturity,  however,  at  once  indicates  the  suh- 
ordinal  ])osition  of  any  rostrate  species.  If  the  rudimentary 
concave  plate  in  the  a})ex  of  the  delthyrial  cavity  of  nei)iastic 
Zygospira  has  any  phylogenetie  significance,  it  shows  that  those 
families  having  deltidial  i)lates  and  no  spondylium,  the  Ros- 
tracea, had  their  origin  in  the  Trullacea,  a  suhorder  in  which 
the  concave  plate  or  spondylium  is  functional  as  a  muscular 
fulcrum.  This  has  already  heen  inferred  to  be  the  case  on  other 
grounds,  as  geological  occurrence  and  complexity  of  structure. 
A  plate  sinailar  to  that  in  nepiastic  Zi/ffospira  exists  in  Givynia, 
Cistelld,  Ati'ciia,  and  Terfhralidina. 

At  the  beginning  of  tlie  fourth  shell  stage  of  Z.  recur virnsira 
the  S2)ecies  is  recognizal)Ie  as  belonging  to  the  suborder  Ros- 
tracea and  apparent]}^  most  closely  related  to  the  Rhynchonell- 
ida*.  The  calcareous  brachial  supports  first  appear  in  a  specimen 
about  l.oo  mm.  in  length.  The  species  is  then  referable  to  the 
Ancylol)rachia,  having  a  looj)  very  much  like  that  of  Centronella . 
This  loop  then  j)asses  through  a  series  of  metamorphoses,  acquir- 
ing spirals  when  the  shell  is  about  3  mm.  in  length. 

'^^riie  mature  exterior  characters  of  the  more  prominent  species 
of  Zygospira  will  next  be  considered.  Z.  nicoletti  (figs.  11,  11a, 
12, 12r(),  one  of  the  oldest  species,  retains  many  of  the  characters 
of  the  earliest  })eriod  of  the  fourth  growth-stage  of  Z.  recurvirostra, 
and  therefore  more  nearly  resendjles  in  form  the  primitive  stock 
which  gave  rise  to  Zi,gospira.  In  Z.  saff'ordi  (figs.  13,  13a)  the 
plications  are  more  numerous  than  in  Z.  nicoletti,  but  reach  the 
l)osterior  third  of  the  valves,  and  the  shell  is  also  more  convex. 
Z.  recurvirostra  is  larger,  more  convex,  with  a  greater  number  of 
plications,  which  originate  at  the  apex  of  the  valves,  and  the 
ventral  Ijcak  is  more  strongly  incurved  than  in  the  species  men- 
tioned. From  Z.  recurvirostra  one  line  leads  through  Z.  uphauii 
and  Z.  crratica  to  Z.  headi,  comprising  a  group  which  continues 
to  increase  in  size,  gibbosity,  striation,  and  in  the  obsolescence 
of  tlie  fold  and  sinus.  In  another  phylum  characterized  by  Z. 
defiecln.,  Z.  niodcstft,  Z.  cincinncdiensis,  and  Z.  kentuckyeiisis,  the 
plications  do  increase  in  size  but  not  in  number,  while  the  in- 
conspicuous fold  and  sinus  (jf  Z.  recurvirostra  is  gradually  devel- 
oped more  and  more  strongly,  so  that  when  the  extremes  of 
both  lines  are  compared  {Z.  Jieadi  and  Z.  kentuckyensis)  very 
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(lissiinilar  exteriors  are  seen  to  have  resulted  from  the  same 
stock.  Zt/gospira  attained  the  greatest  development  in  the  Lor- 
raine grou])  of  the  Ohio  valley.  The  species  are  usually  very 
abundant  in  individuals,  often  forming  groups  several  inches  in 
diameter. 

Ex  IT,  A  NATION    OF    PlATE    XI. 

Figure  1. — Dor,sal  view  of  the  smallest  sj^ecimen  observed  of  Zygospira 
recurvirostra  Hall.  The  fold  and  sinus  are  just  visible  alony 
the  anterior  margin  of  the  shell.     X  12. 

2. — A  later  stage,  where  the  deltidial  plates  have  begun  to  develo[). 
X  12. 

o. — A  specimen  in  which  the  i)lications  are  developed  unusualh' 
early.     X  12. 

4. — A  si)ecimen  of  larger  growth  than  figure  .3,  in  which  the  plica- 
tions are  slow  in  developing.     X  12. 

0-8. — Different  individuals  to  show  the  progression  of  growth  in 
the  deltidial  plates  and  the  e.xtent  of  the  plications  over 
the  umbones.     X  12. 

!). — A  mature  example.  The  pedicle  foramen  is  posterior  to  the 
deltidial  plates,  encroaching  on  the  umbone  of  the  ventral 
valve.     X  (>. 

ln-9n. — A  series  of  profiles  of  the  specimens,  figures  1-9,  re- 
spectively, showing  the  change  in  the  convexity  of  the 
valves  and  the  incurvature  of  the  ventral  beak. 
10. — A  specimen  preserving  the  lines  of  growth  very  clearly,  of 
which  the  stronger  ones  only  are  figured.  The  apex  of 
the  ventral  beak  has  been  worn  away  by  abrasion  and 
resorption  by  the  pedicle,  a,  protegulum ;  h,  the  first 
articulate  stage;  c,  the  stage  in  which  the  fold  and  sinus 
are  developed;  (7,  the  plicated  stage;  f,  deltidial  i)lates; 
/,  pedicle  opening.     X  25. 

11,  1  iff. — An  unusually  large  specimen  of  [HuUiaa  ^   Zygospini 

nlcoletli  W.  and  S.,  in  which  a  few  plications  are  develoi)ed 
on  each  side  of  the  fold  and  sinus.     X  6. 

12,  12a. — Dorsal  and  profile  views  of  one  of  the  types  of  {Halllnn  =) 

Zygospira  nicolctti  AV.  and  S.,  the  form  most  commonly 
observed.     X  (>. 
•     KJ,  V.'xt. —  Dorsal  and  profile  views  of  the  type  of  {HalUna  ==)  Zggo- 
splrti  mffordl  W.  and  S.     Tlii.s  sjiecies  is  closely  related  to 
Z.  recur riroslra.     X  •>. 
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Devklopmext  of  the  shell  of  Zygospira  kecurvjrostra. 
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RP]1)I8("0VERY   OF   THE   ^MEXICAN   KANGAROO    RAT, 
DfrODOMYS  PHILLIPSI  ORAY 

BY  C.  HART  MERRIAM,  M.  D. 

AViTH  Field  Notes  by  E.  W.  Nelson. 


The  first  kangaroo  rat  known  to  naturalists  was  descril)ed  b}^ 
J.  E.  Gray,  in  1S41,  under  the  name  Dipodom ys  ])Jtill'i])xi .-^  Both 
species  and  genus  were  new.  and  were  based  on  a  single  speci- 
men presented  to  the  British  Museum  by  John  Phillij)s  on  his 
return  h'om  Real  del  ^lonte,  in  the  state  of  Hidalgo,  Mexico, 
in  the  vicinity  of  which  place  it  was  supposed  to  have  been 
oljtained.f  This  specimen  still  remains  unique,  so  far  as  authen- 
tic published  records  go,  notwithstanding'the  fact  that  numer- 
ous museums  in  this  country  and  Europe  contain  specimens 
]aheled  D.  pJdllqjsi  v^'hich  have  been  examined  and  treated  as 


*Bipodomys  plnUipii  Gray,  Annals  and  Magazine  Nat.  Hist.,  vir,  Aug., 
1841,  522.  In  the  original  article  the  name  M'as  spelled  philUpii  by  typo 
grapical  error;  it  was  corrected  to  phillipsii  a  few  months  later  by  the 
same  author.     (Am.  Jour.  Sci.,  xlii,  1842,  335.) 

t  Real  del  Monte  is  in  the  mountains  at  the  extreme  north  end  of  the 
Valley  of  INIexico,  about  50  miles  nortlieast  of  the  City  of  Mexico. 
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truQ  jihlllipsi  liy  nearly  all  writers  on  tlie  _uenii8  during  tlie  past 
half  century. 

In  studying  a  large  series  of  kangaroo  rats  IVoni  Texas,  New 
Mexico,  Arizona,  and  California  several  years  ago  I  was  sur- 
prised to  find  that  none  of  them  conformed  with  the  original 
descrijition  or  with  Audubon  and  Bachman's  plate  and  measure- 
ments taken  from  the  type  specimen  in  the  British  Museum.  It 
l)ecame  a])parent  therefoje  that  true  Dif)ochwys  -philli'psi  was  not 
represented  in  the  extensive  collections  examined,  and  probably 
was  not  an  inhal)itant  of  any  part  of  the  United  States.  Elver}^ 
available  means  was  used  to  secure  specimens  from  the  sup- 
posed type  locality,  but  without  success.  Letters  were  written 
in  both  English  and  Spanish  to  Mexican  officials  in  Real  del 
Monte  describing  the  animal  and  offering  a  reward  for  a  speci- 
men, and  later  an  experienced  mannnal  collector  was  sent  to 
the  place,  but  with  no  better  result.  Finally  ]Mr.  E.  AV.  Nelson, 
who  has  caught  hundreds  of  kangaroo  rats  in  various  parts  of 
the  United  States  and  Mexico  and  is  thoroughly  familiar  not 
only  with  the  habits  of  the  animals  but  also  with  the  kind  of 
country  inhal)ited  by  them,  was  requested  to  visit  the  region,  in 
connection  with  his  work  for  the  United  States  Dej^artment  of 
Agriculture.  The  result  is  a  series  of  67  handsomely  prepared 
skins  and  skulls  and  several  complete  skeletons  of  the  long  lost 
Dipodomys  philli'psi  Hence,  after  a  lapse  of  more  than  fifty 
years,  it  is  now  i)ossible  for  the  first  time  to  redefine  the 
type  of  the  genus  and  to  differentiate  the  species  from  others 
with  whicli  it  has  been  persistent!}^  confounded.  Before  doing 
this,  however,  it  seems  desirable  to  put  on  record  with  some 
detail  the  facts  connected  with  its  rediscovery  and  distribution. 

Notes  on  a  Search  for  Duplicate   Types  of  Dipodomys  phillipsi. 

In  response  to  nry  request,  Mr.  Nelson  has  contributed  the 
following  interesting  account  of  his  search  for  this  species  : 

''  After  securing  specimen^;  of  Dipudumyg  phlllipd  in  the  Valley  of  Mex- 
ico, at  Tlalpam,  Ajusco,  and  Amecanieca  in  December,  1892,  and  Februarj^ 
1893,  I  finally  set  out  to  try  and  obtain  specimens  nearer  Eeal  del  Monte, 
the  supposed  type  locality.  A  long  and  careful  search  in  the  vicinity  of 
Tula,  in  Hidalgo,  just  north  of  the  valley,  failed  to  discover  it  or  any 
allied  species.  From  that  point  to  Pachuca.  along  the  extreme  northern 
border  of  the  valley,  the  country  presented  the  same  hard,  rocky,  and 
unsuitable  character  found  at  Tula.     Pachuca  is  situated  at  the  extreme 
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northeastern  point  of  the  Valley  of  IMexieo,  at  the  base  of  the  Sierra  de 
Pachuca,  the  latter  forming  the  limit  of  the  valley  in  this  direction.  At 
an  altitude  of  about  9,000  feet,  and  about  three  or  four  miles  in  a  direct 
line  higher  up  in  these  mountains,  lies  the  mining  town  of  Real  del 
INIonte,  tlie  reputed  type  localitJ^  The  mountains  are  almost  wholh' 
composed  of  porphyry,  with  only  a  very  scanty  coating  in  places  of  a 
hard,  clayey  soil.  A  short  visit  to  this  locality  was  enough  to  show  verj' 
conclusively  that  no  species  of  this  group  had  ever  been  taken  in  its  im- 
mediate vicinity.  A  visit  to  the  northern  slope  of  the  mountains  near 
El  Cliico  showed  it  to  possess  the  same  character. 

"  The  next  eflfort  was  made  in  the  forlorn  hope  of  finding  the  species 
aljout  the  border  of  the  valley,  at  the  base  of  the  mountains,  near 
Tachuca.  A  careful  search  of  this  vit;inity  for  some  miles  in  various 
directions  failed  to  discover  any  sign  of  kangaroo  rats  or,  indeed,  any 
sufficient  area  of  suitable  ground.  A  trip  was  then  made  to  the  village 
of  San  Augustin,  18  miles  south  of  Pachuca,  in  the  Valley  of  Mexico,  and 
this  also  resulted  in  finding  the  same  rocky  hills  and  hard  clayey  bot- 
toms that  prevail  about  the  northern  end  of  the  valley. 

"  Giving  ujj  all  hojie  of  finding  the  species  near  Pachuca  or  Real  del 
]Monte — the  alleged  type  locality — I  decided  to  make  another  search  for 
it  at  Irolo,  which  lies  a  little  more  than  25  miles  south  of  Pachuca,  in 
Hidalgo,  and  just  east  of  the  low  divide  which  borders  the  Valley  of 
Mexico  on  the  east  between  the  Sierra  de  Pachuca  and  the  northern  end  . 
of  the  Sierra  Nevada  de  Iztaccihuatl.  The  course  of  the  Vera  Cruz  or 
Mexican  railway,  on  which  I  traveled,  at  first  kept  to  the  south  near  the 
west  side  of  the  divide.  Some  six  miles  out  of  Pachuca  we  passed  over 
a  narrow  belt  of  softer  soil  than  usual  here,  and  I  had  hasty  glimpses  of 
several  burrows  among  the  maguey  plants  that  I  was  quite  certain  be- 
longed to  some  species  of  kangaroo  rat.  The  road  then  left  the  divide 
and  swung  out  into  the  Valley  of  IMexico,  and  the  soil  again  became  a 
hard  clay.  From  the  station  of  Ometusco,  just  witliin  the  Valley  of 
]\Iexico,  the  road  leads  east  for  a  few  miles  over  a  low  dividing  ridge  to 
Irolo.  About  the  latter  place  and  away  to  the  northward,  toward  the 
mountains  of  Pachuca,  the  bases  of  the  low  hills  and  ridges  show  pale 
}ellow  shades  such  as  sandy  deposits  would  .give.  A  short  search  about 
the  base  of  the  hills  near  li-olo  showed  that  areas  of  sandy  and  loose  soil 
did  in  fact  exist  there. 

"  Further  search  showed  that  these  areas  of  soft  soil  were  occupied  by 
kangaroo  rats,  which  when  captured,  however,  proved  to  be  a  5-toed 
I'crodljius  instead  of  a  4-toed  Dipodomys.  No  trace  of  any  other  species 
(•(juld  be  found,  but  the  Perodlpus  was  abundant. 

"  From  the  fact  that  the  belt  of  country  in  which  this  species  occurs  at 
Irolo  extends  directly  toward  the  point  where  I  saw  the  signs  on  the 
road  from  Pachuca,  with  less  than  twenty  miles  intei'vening  and  a  divide 
of  not  over  250  feet.  I  feel  fully  justified  in  assuming  that  the  animals 
whose  burrows  were  seen  near  Pachuca  are  a  colony  of  the  same  species 
as  that  found  at  Irolo,  namely,  a  PerodipnH. 
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"  On  the  otlier  baud,  the  city  of  Tlalpam  was  the  capital  of  the  state  of 
Mexico  from  1828  to  1830,  and  from  a  much  earlier  period  has  been  one 
of  the  important  towns  of  the  Valley  of  Mexico.  This  being  the  case, 
the  abundance  of  Dipodomys  in  the  sandy  land  at  the  very  border  of  the 
town  suggests  the  probability  that  a  specimen  taken  there  by  an  early 
traveler  may  have  been  the  one  brought  to  London  by  Mr.  Phillips  of 
Keal  del  ]Monte,  the  erroneous  reference  arising  from  the  notorious  care- 
lessness of  the  early  collectors  in  labeling  specimens."* 

It  should  l)e  added  that  Tlalj)ara  is  onl}^  ahout  60  miles  from 
Real  del  Monte,  and  should  1:^6  remembered  that  Gray  did  not 
say  that  his  specimen  came  from  Real  del  INIonte,  but  merely 
that  it  ^vas  sent  to  the  British  Museum  by  "  Mr.  John  Philli[)s, 
who  has  lately  returned  from  Real  del  Monte  " — quite  anotlicr 
matter.  The  j^robability  is  exceedingly  great  that  tlie  8])ecimen 
was  not  lal)eled  at  all  before  it  entered  the  British  ^Museum. 

fk'OfjrapJi ic  Distribution . 

Mr.  Nelson  first  found  Dipodomys  phiUipsi  at  the  extreme 
soutliern  end  of  the  Vallev  of  INIexico  and  on  the  adjacent 
mountain  slopes,  Avhere  28  specimens  were  o])tained.  Concern- 
ing its  occurrence  in  this  region  he  writes  : 

"These  kangaroo  rats  occur  in  the  bottom  of  the  valley  near  Tlalpam, 
D.  F.,  at  an  altitude  of  7,500  feet,  and  at  the  eastern  base  of  the  main 
peak  of  Ajusco,  near  the  village  of  the  same  name,  at  an  altitude  of  some- 
thing over  10,000  feet.  Still  further  to  the  south,  on  the  extreme  border 
of  the  state  of  Mexico,  adjoining  Morelos,  they  were  noted  close  to  the 
peak  of  Huitzilac,  near  the  Cruz  del  Marquez,  at  an  altitude  of  9,000  feet. 
They  were  also  taken  at  the  western  base  of  Mt.  Popocatapetl,  near  the 
village  of  Amecameca,  at  an  altitude  of  about  8,300  feet.  The  ])eak  of 
Huitzilac  lies  about  20  miles  south  of  Tlalpam,  and  Amecameca  is  28 
miles  east  of  the  peak  of  Ajusco,  thus  giving  the  species  a  known  range 
of  less  than  20  by  30  miles  in  this  district. 

"The  animals  were  far  more  numerous  near  Tlalpam  than  elsewliere. 
This  place  is  9  miles  south  of  the  City  of  Mexico,  at  the  extreme  south- 
ern border  of  the  valley,  just  where  the  first  slojjes  of  tl)e  SieiTa  <U' 

*ln  continuing  nn^  work  to  the  eastward  1  found  it  necessaiy  to  visi^ 
the  city  of  Pnebla.  Tliere  1  learned  that  the  State  College  had  a  small 
umssum,  which  1  visited.  One  of  the  first  things  that  met  my  eye  wiis 
a  D''podo)nys2)hUli})sl  habeled  as  coming  from  Ojo  de  Agua,  Pucbla.  Leav- 
ing the  city,  my  route  took  me  first  into  Tlaxcala  and  thence  to  eastern 
Puebia,  in  both  of  wliicli  districts  I  found  the  species  abundant,  as  de- 
tailed elsewhere  in  this  paper. 
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Ajiisco  begin  to  form  the  mountain  rim  on  that  side  of  the  basin.  Lying 
just  west  of  Tialpam  is  a  great  lava  bed,  Icnown  as  the  Pedregal,  wliicli 
descends  from  tiie  nortliern  base  of  the  pealv  of  Ajusco  and  reaches 
down  the  slope  and  out  along  the  southwestern  border  of  the  valley - 
The  peak  of  Ajusco,  rising  to  an  altitude  of  12,600  feet,  lies  about  9  miles 
in  a  southwesterly  direction  from  Tialpam.  Commencing  near  the  eastern 
base  of  this  peak  and  following  down  the  eastern  border  of  the  lava  bed 
to  the  bottom  of  the  valley  at  Tialpam  is  a  bed  of  fine,  grayish  volcanic 
ashes  or  sand.  Originally  this  deposit  of  sand  did  not  reach  the  bottom 
of  tlie  valley,  but  the  heavy  sunmier  ruins  gradually  washed  it  down 
until  it  is  now  spread  for  a  mile  or  two  out  over  the  bottom,  at  the  base 
of  the  hills  extending  east  from  Tialpam.  In  this  bed  of  fine,  sandy 
soil,  beginning  almost  with  the  last  houses  of  the  town,  these  kangaroo 
rats  are  very  abundant.  The  ground  occupied  by  them  at  Ajusco,  Huit- 
zilac,  and  Amecameca  was  once  covered  Avith  pine  timber,  but  is  now 
used  as  corn  or  grain  fields,  and  it  is  altogether  likely  that  the  distribu- 
tion of  the  species  in  all  of  tliese  localities  from  the  border  of  the  Valley 
of  Mexico  followed  the  subjection  of  the  land  to  cultivation.  At  the 
jjresent  time,  although  there  are  large  areas  of  apparently  suitable  land, 
its  distribution  is  local  and  restricted  to  com2:»aratively  small  districts." 

At  a  later  date  Mr.  Nelson  found  Dipodoiays  pliilUp.u  on  the 
plains  of  Puebla  and  thence  northerly  into  eastern  Tlaxcalaand 
western  Vera  Cruz.  Concerning  its  occurrence  in  tliis  region  he 
Av  rites : 

"The  species  was  not  encountered  again  until  I  reached  the  stale  of 
Tlaxcala.  Thei'c,  in  the  eastern  half  of  the  state,  about  the  northern  and 
eastern  base  of  the  Ccrro  de  Malinche  and  the  towns  of  Huamantla  and 
San  Marcos,  it  is  common.  Extending  thence  easterly  along  the  same 
sandy  plain  into  the  state  of  Puebla,  it  is  also  very  numerous. 

"  In  this  latter  state  the  species  reaches  its  extreme  southeastern  limit 
near  the  towns  of  Canada  ]\Iorelos  and  Esperanza.  To  the  north  of  these 
localities  it  is  abundant  about  the  towns  of  San  Adres,  Chalchiconmla, 
and  up  the  adjacent  western  base  of  Mount  Orizaba  to  an  altitude  of  9,000 
feet.  From  these  points  it  ranges  across  to  Ojo  de  Agua  and  San  Juan  de 
los  Llanos,  in  the  same  state.  To  the  northeast  its  extreme  limit  is  found 
about  the  northern  and  western  base  of  the  Cofre  de  Perote,  a  little  east 
of  tlie  town  of  Perote,  m  the  state  of  Vera  Cruz.  Tiiis  gives  the  species 
a  known  range  over  jiarts  of  four  states.  It  occu[)ies  the  extreme  soutliern 
end  of  tiie  Mexican  table-lands,  and  is  therefore  the  extreme  southern 
rejjresentative  of  the  genus. 

"  So  far  as  my  observations  have  extended,  this  species  is  confined  strictly 
to  the  areas  of  volcanic  sand  produced  by  two  volcanic  centers  :  first,  the 
sandy  belt  lying  between  Mount  Popocatapetl  and  the  Cerro  de  Ajusco, 
some  thirty  miles  in  a  westerly  direction  from  the  first-named  peak,  and 
all  within  the  State  of  Mexico  ;  vecoiid,  the  much  larger  district  having  its 
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eastern  border  along  the  volcanic  range  from  INIonnt  Orizaba  to  the  Cofre 
de  Perote,  and  extending  thence  west  to  the  eastern  base  of  ■\Ionnt  Popo- 
catapetl,  crossing  a  small  corner  of  Vera  Cruz  and  all  of  the  states  of 
Puebla  and  Tlaxcala.  Since  the  sandy  plain  of  southern  Tlaxcala  and 
central  and  western  Puebla  as  far  as  the  eastern  base  of  Popocatapetl  is 
a  continuation  of  the  same  chai'acter  of  country  as  that  in  whicli  I  have 
found  the  species  in  adjacent  parts  of  these  states,  I  have  no  doubt  that 
further  work  will  show  it  to  l)e  equally  connnon  in  these  unexplored  dis- 
tricts. That  the  species  ranges  from  J'uel)la  and  Tlaxcala  northwesteily 
toward  its  reputed  type  locality  in  the  Sierra  de  Pachuca  is  improbable, 
since  a  high  pine-covered  area  separates  the  two  districts. 

"The  presence  of  this  species  in  Puebla  and  Tlaxcala  adds  considerably 
to  the  uncertainty  attending  the  probable  source  of  the  type  specimen. 
While  Tlalpam  was  a  well-known  locality  of  early  days  in  this  countrj-, 
it  is  to  be  taken  in  consideration  that  the  regular  highway  (stage  road) 
from  Vera  Ci'uz  to  the  City  of  IMexico  passed  Perote  and  traversed  a  hun- 
dred miles  of  country  where  this  species  is  very  common.  The  vertical 
range  of  this  siiecies  lies  between  7,400  and  10,000  feet,  but  by  far  the 
greater  number  of  individuals  are  found  between  7,500  and  8,500  feet. 
Its  center  of  abundance  is  in  southeastern  Tlaxcala  and  adjacent  parts  of 
eastern  Puebla.  Its  extreme  upper  range,  both  at  Ajusco  and  Mount 
Orizaba,  is  due  to  the  animals  following  cleared  fields  up  into  the  pines 
from  their  original  lower  range  on  the  ])lains." 

ITahlU. 

Res))ecting  the  habits  of  Dipodomys  j^hUlipsi  Mr.  Nelson  con- 
tributes the  following,  which,  unless  the  contrary  is  stated,  re- 
lates to  the  neighborhood  of  Tlalpam  : 

"Their  little  trails  were  to  be  seen  after  a  calm  night  crossing  the 
sand  in  every  direction,  forming  in  many  places  a  perfect  network.  Each 
animal  occu])ies  a  burrow  having  as  a  rule  a  single  entrance,  dug  in  tiie 
bare,  open  field.  The  holes  enter  the  ground  at  a  slight  angle,  and  each 
has  a  shallow  trough-like  depression  leading  out  from  it  for  a  few  inches, 
as  is  customary  with  most  members  of  the  group.  Ordinarih'  the  trail 
leaving  the  burrow  forks,  forming  a  Y  very  close  to  the  entrance,  and 
each  branch  trail  leads  away  aci'oss  the  sandy  soil  to  a  neighboring  hole,  or 
to  a  distance  where  it  becomes  lost  among  the  .scanty  lierbage,  where  the 
owner  finds  its  forage  of  seeds  and  small  succulent  leaves.  Here  ami 
there  little  cone-shaped  pits,  an  inch  or  two  deep,  show  where  the  inhal)- 
itants  have  dug  up  little  plants  or  hidden  seeds. 

"  When  captured  the  animals  frequently  had  their  cheek  pouches  full 
of  seeds  and  small  green  leaves  or  young  plants.  Judging  from  what  I  noted 
in  this  way,  it  was  evident  that  quite  a  variety  of  small  plants  contribute 
to  their  food  supply.  At  the  four  localities  where  they  were  found  they 
were  located  in  old  grain  fields  and  their  burrows  and  habits  ajipeared  to 
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])v  the  same.  In  no  instance  was  a  group  of  holes  noted,  and  it  was  rare 
to  find  two  entrances  to  the  same  burrow. 

"  Except  at  Tlalt)am,  they  were  not  found  in  considerable  nundjers  in 
the  Valley  of  Mexico,  and  were  scattered.  "Wherever  found  they  were 
always  in  very  loose,  sandy  soil.  At  Tlalpani  their  burrows  appeared  to 
be  shared  by  the  little  yellow  pocket  mouse  [Perogn'ttlius),  which  was 
nearly  as  common  as  the  Bipodono/s. 

'"As  usual  in  this  group,  these  animals  are  strictl}'  nocturnal,  and  judg- 
ing from  the  number  of  tracks,  they  must  be  very  active  during  calm 
nights,  even  when  the  temperature  is  some  degrees  below  freezing.  For 
one  or  two  nights  during  a  severe  storm  they  do  not  venture  out,  l)ut  if 
the  storm  continues  longer  thej'  forage  enough  to  procure  food.  At 
Ajusco  at  rare  intervals  a  foot  or  two  of  snow  covers  their  haunts,  and 
cold  storms  are  common.  Elsewhere  in  their  range  sharp  frosts  are  com- 
mon during  the  winter  months. 

"The  preceding  notes  concerning  the  habits  of  this  species,  although 
Avritten  with  particular  reference  to  the  south  end  of  the  Valley  of 
]\Iexico,  apply  equally  well  to  other  parts  of  its  range.  In  the  eastern 
part  of  its  range  it  frequents  the  same  open  sandy  fields,  but  many  of 
the  holes  were  also  found  at  the  bottom  of  shallow  ditches  entering  the 
ground  at  tJie  foot  of  the  low  bank  at  the  sides.  Others  were  found  sim- 
ilarly situated  along  the  sides  of  small  arroyos.  In  one  field  above  Chal- 
chicomula  the  holes  entered  the  ground  almost  perpendicularly  for  five 
or  six  inches  before  sloping  away  at  the  usual  slight  angle.  This  was 
due,  however,  to  the  fact  that  the  very  loose  sandy  character  of  the  sur- 
face soil  made  it  inqiossible  to  start  a  hole  in  at  the  usual  angle." 

Identity  of  Xdson''s  Siyecimcns  tvith  Dtpodotnys  jjJiiUipsi  Gray. 

A])art  from  the  geographic  proximity  of  Real  del  Monte  to  the 
region  Avhere  Mr.  Nelson  obtained  his  specimens,  and  wholly 
independent  of  the  question  as  to  whether  or  not  the  animals 
whose  burrows  were  observed  6  miles  south  of  Pachuca  belong 
to  the  same  species,  or  to  the  genus  Perodipas,  the  specimeijs 
themselves  afford  positive  proof  that  they  are  the  species  de- 
scribed by  Gray  as  Dipodomys  phillipsi,  as  may  be  seen  from 
Gray's  original  and  very  circumstantial  description,  which  is 
here  reproduced  entire : 

"A  new  Genus  of  Mexican  (Jllruie  Mammalki. — IMr.  John  Phillips,  who 
has  latelv  returned  from  Real  del  Monte,  ]Mexico,  has,  at  the  recommen- 
dation of  Mr.  John  Taylor,  sent  to  the  British  Museum  the  skins  of  some 
very  i-are  and  interesting  birds,  of  a  Bassaris,  and  of  the  new^  animal  which 
I  shall  now  proceed  to  descril>e.  This  animal  is  very  interesting,  as  hav- 
ing all  tiie  external  form  and  coloring  of  a  Gerl>oa ;  and  it  is  doubtless 
the  American  representative  of  that  African  genus,  though  difl'eriug  from 
it  very  essentially  in  being  provided,  like  some  other  American  genera, 
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as  Saccoj)}iorus,  Sacconnjs,  and  Iletrromyf,  with  large  cheek-iiouclies,  whicli 
o])en  externally  on  the  side  of  the  cheeks.     T  propose  to  call  it 

"  r^ipndomiju. 

"  Body   covered    with   soft  hair.     Head  moderate,  with  large  cheek- 
pouches  opening  externally  on  the  side  of  the  cheeks.     Ears  and 
eyes  rather  large;  the  fore-legs  short;  the  hind  tarsus  long  and 
slender;  the  hind  feet  very  long;  the  soles  covered  with  hair; 
toes  5-4.    The  tail    much  longer  than   the  body,   covered  with 
rather  short  hair,  and  with  a  dilated  brush  at  the  enci ;  the  upjier 
cutting  teeth  grooved  in  front.     Grinders — (?) 
"  This  genus  difFei's  from  all  those  above  cited  in  the  tail  being  elongated 
and  covered  with  hair,  with  a  i^encil  at  the  ends  like  the  Gerboas,  and 
from  Saccomys  in  the  soles  of  the  hind  feet  being  hairy. 

^^ Dipodomys plullip'n  Gray. 

"  Gray-brown,  with  longer  black  hairs  ;  sides  sandy;  sides  of  the  no.se, 
sjiot  near  the  base  of  the  ears,  band  across  the  thigh  and  beneath, 
pure  white  ;  nose,  spot  at  the  base  of  the  long  black  whiskers,  and 
at  the  base  of  the  tail,  black  ;  tail  black-brown,  with  the  band  on 
each  of  its  sides  and  tip  white;  penis  ending  in  a  long  spine- 
Length  :  body  and  head,  5  inches;  tail,  6.}  inches;  hind  feet,  l-l 
inch. 

"  Inhab.  Mexico,  near  Real  del  Monte.  John  Phillips,  Esq."  (J.  E. 
Gray,  Annals  and  Magazine  of  Natural  History,  vol.  vir,  No.  46,  August, 
184],  pp.  521-522.) 

By  a  fortunate  circumstance  Gray's  type  specimen  was  figured 
by  Audubon  in  his  colored  plate  (No.  cxxx),  Avhich  plate  has 
the  additional  merit  of  tallying  with  the  description  and  also 
with  the  specimens  collected  by  ]Mr.  Nelson.* 

The  measurements  given  l)y  Gray  (and  repeated  l)y  Audubon) 
are:  Head  and  l)od3^  5  inches  ;  tail,  Hi  inches;  hind  feet,  1^ 
inches.  Converted  into  millimeters,  tlie  length  of  the  tail  is  165, 
and  of  the  hind  foot  38.  The  averages  of  these  measurements 
in  r)4  s[)ecimens  collected  by  ^Ir.  Nelson  are:  Tail,  167.5;  hind 
foot,  41.  In  several  individuals  the  hind  foot  fell  to  39  nnn. 
iSIr.  Nelson's  measurements  were  taken  in  the  flesh,  which  ac- 
counts for  the  slight  dift'erence  in  the  length  of  the  hind  foot. 

*  Audubon  states:  "Our  drawing  was  made  from  a  beautiful  si^ecimen 
in  the  British  Museum,  which  was  the  first  one  brought  under  the  notice 
of  naturalists,  and  the  original  of  Mr.  Gray's  description  of  this  singular 
animal ;  it  was  procured  near  Real  del  ^lonte,  in  ^Texico."  ((Juadrni>eds 
of  North  America,  vol.  ni,  1854,  140.) 
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In  the  light  of  the  ample  material  collected  by  Mr.  Nelson, 
the  species  may  be  redefined  as  follows : 

Dipodomys  phillipsi  Gray. 

Dipodoinys  pJiUUpti  Gray,  Ann.  and  iNIag.  Nat.  Hist.,  vii,  1841,  522.  (Name 
spelled  phUUpll  by  typographical  error  and  corrected  to  D. 
pldUipsii  by  same  author  a  few  months  later. — Am.  Jonrn. 
Sci.,  XLii,  1842,  335.) 

Miicrncolufi  ludticus  A.  Wagner,  Wiegmann's  Arcliiv  fi'ir  Naturgeschichte, 
1846,  172-177  (from  'Mexico'). 

Dipodomifn  pJullipsil  Audubon  and  Bachman,  Quadrupeds  of  North  Amer- 
ica, vol.  Ill,  1854,  plate  (colored)  cxxx  (of  Gray's  type  speci- 
men), and  pp.  137-140  in  part. 
Note. — The  D.  philUpsl  of  subsequent  aiithors  is  composite  and  does 

not  include  this  species  at  all. 

Type  Locality. — The  Valley  of  JMexico,  Mexico. 

General  Characters. — Tip  of  tail  white;  size,  smallest  of  the 
species  having  this  peculiarity  (about  equaling  D.  merriami,  but 
tail  longer) ;  coloration  very  dark,  resembling  D.  californicus. 

Measurements. — Average  of  23  adult  specimens  from  Tlalpam  and  Ajusco, 
at  the  south  end  of  the  Valley  of  Mexico  (measured  in  the  tiesh) :  Total 
length,  270  mm. ;  tail  vertebrae,  168;  hind  foot,  41. 

Color. — Upper  parts  sepia-brown,  more  or  less  suffused  with 
ochraceous,  and  everywhere  conspicuously  mixed  with  black- 
tipped  hairs ;  thigh  patches  large,  becoming  dusky,  and  forming 
a  large  black  patch  behind  and  on  the  sides  of  lower  leg  and 
ankle,  reaching  upper  surface  of  heel ;  crescents  at  base  of 
whiskers  large,  nearly  black,  and  meetina;  across  nose ;  eyelids 
black  ;  supraorbital  spot  obscured  ;  upper  and  lower  tail  stripes 
black,  meeting  along  distal  third,  and  succeeded  by  a  short 
brush  of  pure  white,  usually  measuring  onl}^  10  to  15  mm.,  thus 
being  decidedl}^  shorter  than  in  anj^  other  white-tipped  sj)ecies. 

Cranial  Characters. — Skull  slightly  larger  than  D.  merriami, 
but  not  so  large  as  D.  californicus.  Viewed  from  above,  the 
post-rostral  portion  of  the  cranium  is  subquadrate  in  shape,  owing 
to  the  great  breadth  across  the  orbital  bridges  of  the  maxillaries. 
and  the  relatively  slight  development  of  the  mastoids.  The 
least  interobital  breadth  of  the  frontals  is  greater  than  in  any 
other  species  of  the  genus,  equaling  or  exceeding  the  distance 
from  the  foramen  magnum  to  the  premolar,  and  conaideral)ly 
exceeding  the  length  of  the  nasal  bones.    The  tympanic  capsule 
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is  produced  anteriorly  beyond  the  plane  of  the  adjoining  part 
of  the  mastoid,  a  condition  not  found  in  any  other  species  ex- 
cept D.  merriami,  from  which  it  differs  in  shajie,  l)eing  narrower 
and  having  the  greatest  projection  on  the  inferior  surface,  while 
that  of  D.  merriami  is  bluntly  rounded  anteriorly.  The  inflated! 
mastoids  are  both  relatively  and  actually  smaller  than  in  any) 
other  species  and  are  separated  on  top  of  the  skull  by  at  least 
3  mm.  The  forks  of  the  supra-occipital  enclose  a  broadly  oval 
interparietal.  The  top  of  the  skull  is  considerably  arched  botl 
antero-posteriorly  and  transversely,  the  highest  point  being  the 
middle  of  the  fronto-parietal  suture.  The  mandible  is  rathei 
light  and  slender,  and  the  angular  processes  are  less  stronglj 
developed  than  in  any  other  member  of  the  genus. 

Geographic  Distribution. — The  Valley  of  Mexico  and  adjacent) 
mountain  slopes  on  the  south,  and  the  plains  of  Puebla  from 
Canada  Morelos  and  Esperanza  north  to  Huamantla,  Tlaxcala,] 
and  Perote,  Vera  Cruz. 

Fdunal  Position. — From  Mr.  Nelson's  account  of  the  hauntsl 
of  this  species  it  a})pears  to  be  an  inhabitant  of  the  Transition] 
Zone  (or  perhaps  of  both  the  Ui^per  Sonoran  and  Transition),! 
in  which  respect  it  agrees  with  the  California  species  which  iti 
most  closely  resembles  (D.  ccdifornicns),  and  differs  from  all] 
others  of  the  genus — the  others  being  Lower  Sonoran. 


Variations  in  Dipoclomys  phillipsi. 

The  area  inhabited  by  Dipodomys  phillipsi  is  so  small  that  the 
characters  of  the  species  are  very  constant,  as  would  be  expected.J 
In  28  specimens  from   Tlalpam   and  Ajusco  the  length  of  the 
white  tip  of  the  tail,  beyond  the  1)lack  hairs  that  overlap)  its  base,] 
varies  from  5  to  15  mm. 

The  dark  facial  crescents  and  connecting  l)and  across  the  nosej 
vary  somewhat  in  different  specimens  from  the  same  locality,] 
Init  average  much  broader  and  blacker  in  those  from  tlie  plainsj 
of  Puebla  tlian  from  the  Valle}^  of  iNIexico. 

The  tail  averages  shortest  in  specimens  from  Perote,  Vera! 
Cruz  (163.4  mm.),  and  longest  in  those  from  Huamantla,  Tlaxcalaj 
(175  mm.). 


Dipodomijs  pJiillipsl  (rrdij. 
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Rcmarl-H  on  tJie  Accompanying   Table. 

The  table  on  the  })receding  page  is  believed  to  possess  certain 
advantages  over  the  ordinary  method  of  tabulating  measure- 
ments of  mammals.  It  presents  to  the  eye  in  the  brief  space 
of  four  lines  a  sunniiary  of  the  average  measurements,  ratios, 
maxima  and  minima,  and  percentages  of  variation,  by  localities, 
of  Gl  specimens,  instead  of  covering  a  numl)er  of  pages  witli  the 
detailed  measurements  of  each  individual. 

The  usual  object  of  measuring  zoological  s])ecimens  is  to  as- 
certain one  or  more  of  the  following  facts :  (1)  the  normal*  size 
of  the  animal ;  (2)  the  proportions  (or  ratios)  of  some  of  its 
parts,  and  (3)  the  limits  or  extremes  of  variation  in  a  large 
series  of  individuals  (which  may  be  expressed  both  in  actual 
maximum  and  minimum  measurements  and  in  percentages  of 
the  normal).  The  accompanying  tal)le  not  only  summarizes 
this  information  for  each  locality  in  a  single  line,  but  also,  by 
bringing  into  sharp  contrast  corresponding  data  from  different 
localities,  shows  the  amount  of  geographic  variation  in  the 
species.  Tables  of  the  ordinary  sort  may  contain  the  material 
from  which  these  important  facts  can  ])e  ascertained,  but  the 
labor  of  digging  them  out  from  the  l)ewildering  mass  of  figures 
in  which  they  are  buried  is  so  great  that  it  is  rarely  undertaken. 

Note  on  Macrocolus  Jialticus  Wagner. 

A  word  is  necessary,  jjcrhaps.  concerning  the  Macrocolus  haltlcm 
of  Wagner,t  wdiich  has  been  a  stuml)ling  block  to  naturalists 
for  many  years,  though  its  true  position  was  correctly  indicated 
by  Baircl  thirty-five  years  ago.  Baircl's  remarks  were  as  follows  : 
''Although  Wagner  expressly  states  that  there  were  no  external 
cheek  pouches  in  his  specimen,  and  that  in  consequence  it 
could  not  Ijelong  to  Gra3''s  genus,  Dijyodomys,  yet  the  coincidence 
in  every  other  respect — skull,  teeth,  skeleton,  and  external 
form — is  so  very  intimate  as  to  render  it  almost  certain  that  the 


*The  normal  of  any  measurement  is  the  average  or  mean  of  that  mea- 
surement in  a  large  series  of  adult  individuals  from  the  same  locality. 
In  i)reparing  such  tables  care  should  be  taken  to  exclude  all  immature 
and  impetfect  specimens. 

t  i^facrocolns  lialticuK  A.Wagner,  Wieginann's  Archiv.  fiir  Naturgesch- 
ichte,  1846,  172-177. 
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cheek  pouches  must  have  been  overlooked,  especially  as  we  are 
particularly  informed  that  the  specimen  was  in  very  defective 
condition  as  preserved  in  alcohol.  The  species  was  probably 
identical  with  that  descriljed  by  Gray,  viz :  D.  'philUpii,  which 
appears  to  be  the  one  common  m  Mexico."  *  It  should  be  borne 
in  mind,  however,  that  at  the  time  Baird  wrote  (in  1857)  all  of 
tiie  kangaroo  rats  were  referred  to  Dipodomys,  the  genus  Perodipnx 
(containing  the  o-toed  species)  not  having  been  estaldished  until 
ten  years  later. j  That  Wagner's  animal  could  not  liave  been  a 
Perodipus  is  clear  from  the  statement  that  it  had  only  4  toes  (jn 
the  liind  foot,  and  l)y  other  details  of  the  original  descrij)tion. 
On  the  other  hand,  that  it  was  a  true  4-toed  Dipodomys  is  shown  by 
Wagner's  original  description,  whicli  includes  a  detailed  account, 
with  measurements  of  the  skull  and  skeleton ;  |  by  his  drawing 
of  the  skeleton  (natural  size),  ])u]dished  a  little  later,§  and  by  his 
drawings  of  the  teeth,  contained  in  the  supplement  to  Schreber's 
Saugthiere  (tab.  239,  E.). 

The  genus  being  disposed  of,  the  species  now  comes  up  for 
determination.  The  fact  that  Baird  referred  it  to  D.  phUlipsi  of 
(iray,  in  which  he  was  followed  by  Coues,  is  of  no  weight,  since 
both  of  these  authors  included  under  this  head  not  only  several 
very  distinct  species,  but  also  species  belonging  to  both  genera. 
Nothing  is  known  of  the  source  of  the  specimen  save  that  it  came 
from  Mexico.  Three  species  of  the  genus  are  now  known  to 
inhabit  Mexico,  namely,  D.  phiUipsi,  D.  spectabilis,  and  D.  mer- 
riami.  D.  speddbilis  ma}^  be  at  once  eliminated  because  of  its 
much  larger  size,  leaving  only  D.  phiUipsi  and  D.  merriami  be- 
tween which  to  choose.  Wagner's  measurements  of  the  skull 
and  skeleton  give  a  total  length  of  2G9  mm.  and  a  length  of  tail 
verteln-ffi  of  168.  His  external  measurements  of  the  body  and 
tail  added  together  make  a  total  of  279  mm.,  an  excess  of  10  mm. 
over  the  length  of  the  skeleton,  as  usual  when  the  body  and 
tail  are  measured  separatel^y,  the  length  of  the  body  overlai)ping 
the  point  from  which  the  tail  measurement  begins.     Allowing 

*  Baird,  Mammals  of  North  America,  1857,  409. 

fFitzinger,  Sitzungsber.  miitli.-nat.  classe,  K.  xVlvad.  Wiss.  Wien,  i.vi, 
1807,  126. 

X  Macrocolus  iKiKicu.^  A.  Wagner,  Wiegmann'n  Arcliiv.  fiir  Xaturgesch- 
ichte,  1846,  172-177. 

'i  Beitrage  zur  Kenntniss  <ler  Silugethiere  Amcrikas,  II  Abth.,  1848,  .319 
und  3;;2,  pi.  VII  (Abhandl.  d.  II,  CI.  d.  k.  Ak.  Wiss  Y,  Bd.  II). 
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1  mm.  for  the  thickness  of  tlie  skin  over  the  end  of  the  nose, 
the  measurements  given  hy  Wagner  for  the  skeleton  of  liis 
Macrocohis  halticus  (converted  into  millimeters)  are :  Total  length, 
270;  tail  vertehra;',  168 ;  hind  foot,  39.5.  The  averages  of  28 
adult  specimens  of  Dipodnmys  jjhiltrpsi  collected  in  the  \\alley 
of  Mexico  by  Mr.  E.  W.  Nelson  are:  Total  length,  270  ;  tail 
vertebras,  168;  hind  foot,  41.1.  the  agreement  being  surprising. 
The  measurements  and  description  of  the  skull  and  skeleton 
also  agree  with  those  of  D.  philllpsl  and  not  with  D.  inerrlami  or 
any  other  species.  The  number  of  tail  vertebra'  is  stated  by 
Wagner  to  be  31.  In  two  skeletons  from  Tlalpam  the  numl^er 
is  32.  No  other  species  of  Dlpodomys  is  known  to  have  more 
than  29,  and  no  species  of  Perodiipus  more  than  28.  Further- 
more, if  additional  evidence  is  needed,  the  drawing  of  the  skull 
shows  conclusively  (if  even  approximately  coi'rect)  that  the 
animal  is  D.  phUlipsi,  the  interorbital  breadth  of  the  frontals 
Ijeing  considerably  greater  than  in  an}-  other  species,  and  the 
mastoids  being  only  slightly  developed  for  a  Dlpodomys,  the 
consequent  breadth  of  the  cranium  across  the  mastoids  l)ut 
slightly  exceeding  the  breadth  across  the  maxillary  bridges  of 
the  orbits. 

It  has  been  shown  by  the  process  of  elimination  that  Wagner's 
animal  could  not  belong  to  any  known  species  other  than 
Dlpodomys  phUllp-n ;  and  it  has  l)een  shown  1)}^  direct  compari- 
son of  his  description  with  duplicate  types  of  the  latter  species 
that  it  does  agree  with  tliis  species  in  every  ])articular.  It  seems 
safe  to  infer,  therefore,  that  Macrocolus  halticus  of  Wagner  is 
Dlpodomys  pJiltllpsl  of  Gra}'. 
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I. — Str.\tigraphic  Position  of  the  Caprina  Limestone  Beds 
IN  the  Comanche  Series. 

About  midway  in  the  column  composing  the  Comanche  series 
or  Lower  Cretaceous  of  Texas,  and  constituting  the  uppermost 
member  of  the  Fredericlcsburg  division  (Comanche  Peak  group 
of  Shumard  in  part),  there  is  a  peculiar  group  of  strata  known 
as  the  Ca])rina  limestone  of  Shumard.* 

Dr.  Shumard  placed  the  })ed  in  the  Upper  Cretaceous,  at  the 
very  top  of  the  whole  of  the  fifteen  or  more  subdivisions  of  the 


■■■"  First  Annual  Report  Texas  State  Geological  Survey,  Austin,  1880-'SS, 
PI).  124-12G. 
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two  great  formations  of  Texas,  instead  of  in  the  middle  of 
the  lower  series,  where  it  belongs.  His  original  description  of  it 
is  as  follows  : 

Caprina  Limestone. — Tliis  is  the  uppermost  recognized  member  of  the 
series  and,  although  of  no  great  tliickness,  has  a  somewhat  extended 
geographical  range.  It  is  a  yellowish-white  limestone,  sometimes  of  a 
finely  granular  texture  and  sometimes  made  up  of  rather  coarse,  subcrys- 
talUne  grains,  cemented  with  a  chalky  paste.  It  generally  occurs  in  thick 
massive  beds,  and  is  capable  of  withstanding  the  action  of  the  weather  to 
a  greater  extent  than  most  of  the  members  of  the  Cretaceous  system. 
This  formation  is  usually  found  capping  the  highest  elevations,  and  its 
presence  may  be  nearly  always  recognized,  even  at  a  distance,  by  the 
peculiar  flat-topped  and  castellated  appearance  it  imparts  to  the  hills. 
According  to  Dr.  Riddell,  it  is  finely  displayed  along  the  blufis  of  Brazos 
river  in  Bosque,  McLennan,  and  Hill  counties  ;  also  along  the  Leon  and 
Bosque  rivers.  The  summits  of  the  remarkable  elevation  known  as 
Comanche  peak,  in  Johnson  county,  and  that  of  Shovel  mountain,  in 
Burnet  county,  consist  of  this  rock.  The  fossils  are  chiefly  Caj)rina, 
Cytherea,  and  Ammonites  of  undetermined  s])ecies.  (Trans.  St.  Louis 
Acad.  Science,  vol.  i,  1860,  pi^.  583-584.) 

In  a  previous  paper  the  writer  has  described  the  Caprina  lime- 
stone substantiall}^  as  follows : 

The  Caprina  Limestone. — Without  any  serious  stratigraphic  break  in 
the  chalky  limestones  the  abundant  Comanche  Peak  fauna  disappears 
and  there  continue  300  feet,  more  or  less,  of  chalks  and  chalky  lime- 
stones of  varying  degrees  of  consistency,  from  a  pulverulent  condition  to 
firm  limestones,  which  seem  to  be  a  secondary  condition  of  the  chalk 
produced  by  superficial  hardening.  These  hard  layers  form  the  table 
rock  of  the  buttes  and  mesas  of  the  extensive  Grand  Prairie  region  and 
are  exposed  in  the  river  bluffs  between  Austin  and  Mount  Bonnell,  on 
the  Colorado,  where  the  chalk  has  been  more  or  less  hardened  into  fii'm 
limestones  by  the  local  metamorphism  accompanying  faulting.  The 
lime-kilns  and  ciuarries  immediately  west  of  Austin  are  all  located  on 
this  subdivision. 

Accompanying  these  chalks  and  chalky  limestones  are  well  defined 
layers  of  exquisite  flint  nodules,  occupying  ajiparently  persistent  horizons 
in  localities.  The  flint  nodules  are  oval  and  kidney-shaped,  ranging  in 
size  from  that  of  a  walnut  to  about  two  feet  in  diameter.  Exteriorly 
they  are  clialky  white,  resembling  in  general  character  the  flint  nodules 
of  the  English  chalk  clitfs.  Interiorly  they  are  of  various  shades  of 
color,  from  light  opalescent  to  black,  sometimes  showing  a  banded  struc- 
ture. These  flint  nodules  are  beautifully  displayed  in  sitn  in  the  Deep 
Eddy  canyon  of  the  Coloi-ado,  above  Austin,  where  they  can  l)e  seen 
occupying  three  distinct  belts  in  the  white  chalky  limestones. 

Wliere  these  chalky  limestones  form  the  basis  of  extensive  plateaus, 
such  as  the  remnants  of  tiie  (ii-and  Praiiie  west  and  southwest  of  Austin, 
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the  flints  are  left  in  great  quantities  as  a  residuum  of  the  softer  chalks 
(which  are  more  readily  decomposed  into  soils  and  washed  away),  and 
they  cover  large  areas  of  country.  They  have  also  been  transported 
eastward  in  past  geologic  times  by  marine  and  river  action,  and  are  dis- 
tributed over  large  areas  along  the  margin  of  the  Black  Prairie  region  as 
a  part  of  the  Post-Cretaceous  gravels  of  that  region.  In  some  of  these 
flints  remarkable  decomposition  is  exhibited,  the  products  being  geode- 
like  cavities  lined  with  quartz-crystals  and  pulverulent  substance. 

These  are  the  only  flint  horizons,  so  far,  at  least,  as  is  known  to  the 
writer,  in  the  whole  of  the  immense  Cretaceous  deposits  of  the  United 
States.  They  occur  about  the  middle  of  the  Lower  Cretaceous  series 
instead  of  at  the  top  of  the  Upper  series,  as  in  England.  It  was  from 
these  flints  that  the  ancient  and  modern  Indians  made  their  flint  imple- 
ments, and  the  ease  of  their  lithologic  identity  will  be  of  value  to  the 
anthropologist  in  tracing  the  extent  of  the  intercourse  and  depredations 
of  former  Indian  tribes  inhabiting  this  region.  Occasionally  the  flints, 
especially  an  opalescent  variety  in  Comanche  county,  possess  nuclei  in 
the  shape  of  fossils,  usuall}'^  Requlenla. 

The  decomposition  of  these  flints  and  of  tlie  adjacent  limestones  has 
produced  some  peculiar  and  unique  effects  in  the  rocks  and  landscape  of 
the  region,  the  silica  replacing  the  calcium  carbonate  and  leaving  as  a 
remnant  a  peculiar  j^orous  cavernous  rock,  usually  of  a  deep-red  color 
from  the  hydration  of  the  iron  pyrites  into  limonite,  composed  of  the 
siliceous  pseudomorphs  of  fossil  Rudistes  and  other  shells,  the  interstitial 
spaces  glittering  with  minute  quartz  crystals  whicli  line  them. 

Immediately  west  of  Austin,  along  the  downthrow  of  the  great  Bonnell 
fault  in  the  bluft's  of  the  Colorado,  another  peculiar  transformation  takes 
place  in  the  Caprina  limestone.  Occasional  red  decomposing  spots  occur 
in  the  massive  white  chalky  limestones.  Upon  closer  examination  the 
apparently  non-fossiliferous  limestone  is  seen  to  be  undergoing  decompo- 
sition into  a  dry  pulverulent  inflorescence,  and  as  a  residuum  there  re- 
mains a  dry  red  dust  containing  exquisitely  preserved  calcite  pseudo- 
morphs of  many  rare  fossils,  such  as  recently  described  by  Roemer  and 
"White,  the  occurrence  of  which  I  have  located  in  this  horizon. 

Traces  of  tlie  following  economic  i^roducts  liave  been  discovered  :  Pot- 
ash, salt,  strontianite,  anhydrite,  epsom  salts,  gypsum,  and  gold,  but  in 
quantities  as  yet  unknown. 

At  Austin  a  fixult  of  about  750  feet  downthrow  has  broken  this  lime- 
stone division  into  two  different  areas,  and  hitherto  confused  its  measure- 
ment. 

The  limestones  are  more  resistant  to  erosion  than  the  over 
and  under  lying  strata,  and  hence  form  the  summit  scarps  and 
mesas  of  the  peculiar  buttes  and  divides  in  Hood,  Comanche, 
Hamilton,  Bosque,  Coryell,  Lampasas,  and  other  counties  of 
the  Grand  Prairie  regions  of  Central  Texas.  It  also  occurs  as 
the  surface  of  extensive  jDrairie  regions  in  western  Williamson 
county.     It  also  caps  the  summit  of  the  Jehosaphat  plateau  in 
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northwestern  Travis  county,  and  the  Edwards  plateau  to  the 
south,  where  its  surface  outcrops,  owing-  to  rain  sculj^ture,  is 
weathered  into  extensive  fields  of  "  Karrenfelder ''  or  miniature 
mountains. 

The  limitations  of  this  group  of  strata  have  not  heen  finally 
determined,  but  it  should  include  as  its  upper  members  the 
Austin  marble  (the  Upper  Caprotina  limestone  and  the  litho- 
graphic flags  of  my  local  Austin  section).  No  abrupt  break  is 
evident  between  these  and  the  underl3'ing  beds  which  contain 
the  Comanche  Peak  fauna  of  Shumard  (Die  Kriedebildungen 
bei  Fredericksburg  of  Eoemer).  The  detail  of  these  beds  at 
Austin  have  been  given  by  Mr.  J.  A.  Taff'  (who  made  the  section 
under  my  supervision)  in  the  Third  Annual  Report  of  the  Texas 
Geological  Surve3^ 

Stratigraphically  the  Caprina  limestone  represents  the  (culmi- 
nation of  the  subsidence  that  progressed  during  the  Comanche 
epoch. 

Paleontologically  the  Caprina  limestone  beds  are  of  the  great- 
est interest,  for  in  them  we  have  the  development  of  the  aber- 
rant Chamiche  and  Budistcs  of  this  country.  They  contain  all 
the  species  of  these  families  known  to  occur  in  the  Cretaceous  of 
the  United  States,  with  the  two  exceptions  of  the  Ca])rotina-like 
CoraUiochama  of  California  and  the  large  Radiolites  austincnsis- 
like  forms  so  common  in  the  equivalents  of  the  Colorado  group 
of  the  Upper  Cretaceous  in  the  Alabama,  Texas,  and  Colorado 
regions.  As  it  is  clearly  and  distinctly  overlain  by  the  whole  of 
the  Washita  division  which  corresponds  to  the  Gault  of  Europe, 
as  will  be  later  shown  by  the  writer,  and  is  above  the  well- 
defined  beds  of  the  Trinity  and  Lower  Fredericksburg  division, 
it  affords  an  important  landmark  in  tracing  the  progress  of 
marine  life  on  this  side  of  the  ocean. 

II. — Characteristic  Fossils. 

The  fauna  of  the  Caprina  limestone  has  been  little  understood, 
owing  to  the  unfortunate  fact  that  many  of  its  fossils  bave  been 
attributed  to  other  horizons.  Shumard*  included  the  Lower 
Caprotina  limestone  of  the  Trinity  division  in  Hood  county 
with  the  Caprotina  limestone  of  the  Caprina  beds,  and  through- 
out his  valuable  literature  one  fails  to  find  an}'  distinction  be- 
tween them.     A  few  3^ears  since  my  friend,  Mv.  George  Stolley, 

*  Loc.  cit.,  p.  584. 
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discovered  a  fauna  in  what  is  jiow  known  to  be  the  Ca})rina 
limestone  in  the  bhifts  of  the  Colorado,  a  few  miles  west  of 
Austin.  Not  knowing  the  horizon  of  these  beds,  he  sent  them  to 
Dr.  C.  A.  White,  of  the  United  States  Geological  Survey,  and 
Dr.  Ferdinand  Roemer,  at  Breslau.  Dr.  White  described  sev- 
eral of  the  forms  of  aljerrant  CJiamida'.,  but  owing  to  the  lack  of 
stratigraphie  particulars  he  refrained  from  publishing  any  age 
conclusions.-'-  Dr.  Roemer  ])ublishedt  beautiful  illustrations  of 
these  fossils  and  described  them  with  his  accustomed  skill,  liut 
at  that  time,  not  knowing  the  comprehensive  character  of  the 
beds  in  the  innnediate  vicinity  of  Austin  and  jjrobalily  deceived 
l)y  the  lithologic  resemblance  of  the  matrix,  he  erroneously  con- 
cluded that  they  came  from  the  Austin  chalk  (Niobrara)  of  the 
I'Pper  Cretaceous.  His  conclusions  that  the  Austin  chalk  from 
which  he  supposed  these  fossils  to  have  come  was  of  Turonien 
age  was  undoubtedly  correct.  The  Austin  chalk  a1)0unds  hi 
many  other  si)ecies  which  justify  such  a  conclusion,  but  not  one 
of  these  species  later  described  warranted  such  a  conclusion, 
nor  did  they  come  from  that  horizon.  The  writer  regrets  that 
he  is  unable  here  to  rei:)ublish  Dr.  Roemer's  excellent  figures 
and  descriptions  of  this  fauna. 

The  following  is  a  list  of  the  species  which  I  have  observed 
from  the  Rudistes  horizon  in  the  Cajnina  limestone  beds  at  Aus- 
tin, Texas : 

Parasmilia  austiiiensi-s  Roemer. 
Pleurocora  texana  Roemer. 
Pleiirocora  coalescens  Roemer. 
Clad(yphyllia  farcifera  Roemer. 
Coelosmilia  aniericann  Roemer. 
Holectypus  Roemer. 
PatcUa  or  P'deolus  (?). 
Chrysostomn. 

Helicocryptus  or  Adcorhis. 
Ziziph  III  IIS  ( CaUiostoma). 
Nerhica  ausiinensis  Roemer. 
Ncriiiea  cidtrispira  Roemer. 


*  Bulletin  4,  U.  S.  Geological  Survey,  on  Mesozoic  fo^siln,  by  C.  A.  White, 
Washington,  188-i. 

t  Paleontologische  Aljhamllungen  Herausgegeben  von  W.  Dames  unci 
E.  Kayser,  Vierter  Band.  Heft  4.  Ueber  eine  Durch  die  Haeufigkeit 
Ilippuriten-Artiger  Chamiden  Ausgezeichnete  Fauna  der  Oberturonen 
Kreide  von  Texas  von  Ferdinand  Roemer.     Mit  3  Tafeln.     Berlin,  1888. 
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Nerinea  subula  Roemer.   . 
Glanconia  (?). 

Cerithiuvi  obllierato-granosum  Roemer. 
Cerithium  austinensis  Roemer. 
Trochiis  texanus  Roemer. 
Solarium  planorhis' Koemei'. 
Natica  (Amauropsis')  avellana  Roemer. 
Requienia  patagiata  Ch.  A.  ^^'hite. 
Monopdeura  marcida  Ch.  A.  White. 
Monopdeura  phiguiscula  Ch.  A.  ^^'hite. 
Lucina  acute-Uneolata  Roemer. 
Requienia  patagiata  Ch.  A.  White. 

The  following  forms  have  a  more  general  occurrence  : 

Ostrea  munsoni  sp.  nov. 
Radiolites  texana  Roemer. 

"         davidsoni  sp.  nov. 
Requienia  texana  Roemer. 
Ichthyosarcolithes  anguis  Roemer. 
Monopleura  marcida  Ch.  A.  White. 
Ammonites  (Buchiceras)  pedernalis  von  Buch. 

"  (ScJdoenbachia)  acute-carniatus  von  Buch. 

In  addition  to  the  foregoing  numerous  species  have  heen 
described  under  the  generic  name  of  Caprina,  owing  to  the  occur- 
rence in  immense  quantities  of  a  fossil  supposed  to  have  belonged 
to  that  genus.  These  fossils,  however,  are  usually  imperfectly 
preserved,  but  it  can  now  be  said  with  assurance  that  none  of 
them  belong  to  that  genus,  but  are  mostly  Ichthyosarcolithes  or 
Radiolites.  All  of  the  so-called  Caprinas  heretofore  described 
from  Texas  come  from  this  horizon. 

Most  of  the  Austin  species  occur  in  the  bluffs  of  the  south 
bank  of  the  Colorado  and  Barton  creek,  just  west  of  Austin,  as 
beautifully  preserved  calcite  pseud omorphs.  Usually  the  lime- 
stone is  very  barren  of  all  fossils  except  the  Rudistes  and  Chamidx. 

Other  aberrant  Chamidx  and  Rudistes  from  the  Texas  Creta- 
ceous have  long  been  known,  but  their  exact  stratigraphic  range 
has  not  been  clearly  stated.  With  the  exception  of  Radiolites 
daridsoni  herein  described,  the  stratigraphic  occurrence  of  all  the 
species  was  unknown  to  their  authors  when  they  described  them. 
Many  were  described  from  imperfect  specimens,  and  all  the 
writers  previous  to  Dr.  White's  valuable  contribution  expressed 
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serious  doubts  as  to  the  true  generic  position  of  the  forms.  It 
can  now  be  said  that,  with  the  single  exception  of  Radiolites 
austinensis,  all  of  these  forms  in  1?exas  come  from  the  Caprina 
limestone.     The  following  is  a  list  of  the  forms  thus  far  described : 

Chamid^e. 
D'lceras  (?)  Roemer. 

Requlenia  bicornis  Meek,  1876.     Fort  Lancaster,  Texas. 
"  "patagiata  White,  1884.     Near  Austin,  Texas. 

"  texana  Roem.,  1852  ;  White,  1884.    Near  Austin,  Texas. 

Highlands  between  New  Braunfels  and  Fredericks- 
burg.    Marcou,  1858,  reports  this  form  at  "  Comet 
creek,  on  left  bank  of  the  False  Washita." 
Monopleura  marcida  Wliite,  1884.     Near  Austin,  Texas. 

"  subtriquetra  Roem.,  1852.     Valley  of  San  Saba  and 

upper  arm  of  Pedernales  river. 
"  pingiuscula  White,  1884.     Near  Austin,  Texas. 

"  texana  Roem.,  1852. 

Irhthyosnrcolithes  anguis  Roem.,  1888,  Barton  creek,  west  of  Austin. 
"  {f)  (Caprina)  crassifibra  Roem.,  1849,  1852. 

"  {f)  {Caprina)  guadalupse  Roem.,  1849,  1852. 

"  (?)  {Caprina)  planata  Con.,  1855.     Oak    creek, 

near  Pecos,  Texas. 
"  (f)  (Caprina)  occidentalis  Con. ,1855, 1857.   Pecos 

river  near  mouth.     (A.  Schott.) 
"  (?)  (Caprina)  texana  Roem.,  1849. 

Plagioptychus  (?)  cordatus  Roem.,  1888. 

RUDISTJE. 

Radiolites  (Hippurites)  texanus  Roem.,  1849, 1852. 
"         davidsoni  sp.  nov. 

All  of  the  above  species  occur  in  the  Caprina  limestone. 
Radiolites  austinensis  Roemer,  is  the  only  other  form  from  the 
Texas  Cretaceous.  It  occurs  in  the  Austin  chalk,  and  is  so 
radically  different  in  every  aspect  that  it  hardly  belongs  in  the 
same  group  with  the  lower  forms.  With  the  exception  of  Mo- 
nopleura and  Requienia,  which  range  downward  into  the  Trinity 
J^ivision.  all  the  other  genera  occur  only  in  the  Caprina  lime- 
stone, appearing  suddenly  upon  the  scene  with  these  ])eds  and 
completely  vanishing  thereafter. 

Radiolites  texanus  Roemer,  which   comes   from  the   Caprina 
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limestone,  was  referred  to  the  genus  Hippurites  hy  Roemer  * 
although  upon  reading  his  description  as  originally  published 
it  will  be  seen  that  he  distinctly  stated  that  it  was  exceedingly 
doubtful  whether  this  form  belonged  to  BddioUte-s  or  Hipimrite>^. 
The  name  Hippuriles,  however,  has  gone  forth  in  literature,  and, 
inasmuch  as  this  genus  is  a  characteristic  form  of  the  Upper 
Cretaceous  of  Europe,  its  supposed  occurrence  in  the  Lower 
Cretaceous  of  Texas  has  been  the  greatest  obstacle  to  man  in 
accepting  the  lower  position  of  the  Comanche  Series.  I  am  now 
prepared  to  state  that  there  is  not  a  single  Hippuriles'\  in  cither 
the  Lower  or  Upper  Cretaceous  of  Texas,  and  tliat  this  unfortu- 
nate impression  should  no  longer  prevail. 

III. — Age  of  the  Caprina  Limestone. 

The  writer  does  not  feel  prepared   to  separate  the  Caprina  J 
limestone  from  tlie  remainder  of  the  Fredericksburg  Division 
as  a  unit  for  the  discussion  of  homotaxy,  and  in  the  following 
remarks  it  should  hQ  remembered  that  the  l^eds  are  stratigraijh- 
ically  related. 

Dr.  Fred.  Roemer,  in  his  classical  monograph  of  the  Kreidebil- 
dungen  von  Texas,  placed  the  beds  which  are  now  known  to  be 
the  Caprina  limestone  at  the  very  top  of  the  Texas  Cretaceoug 
and  referred  them  to  the  Senonien.  Forty  years  later  he  un- 
knowingly described  more  of  the  fauna  from  the  same  beds  and 
placed  them  in  the  Turonien.j"  In  earlier,  writings  I  §  have 
shown  the  erroneous  impression  under  which  Dr.  Roemer  thua 
placed  these  beds,  and  that  instead  of  occurring  above  his  Tu- 
ronien  (Austin  chalk  beds)  they  are  stratigraphically  below 
them,  and  hence  could  not  be  Senonien. 

Shumard,  who  first  defined  and  applied  the  present  name  to 
the  beds  whose  fossils  had  been  described  in  part  by  Roemer, 
also  failed  to  discover  the  true  stratigraphic  position,  and  like- 
Avise  placed  them  at  tlie  top  of  the  Texas  Cretaceous. || 

*  Kreide,  von  Texas,  p.  76. 

t  In  the  Third  Annual  Report  of  the  Texas  (leological  Survey  a  species 
is  mentioned  by  name  only  i\s"  Jlippurifcs  flubeUata  sp.  nov."  from  the 
Caprina  limestone.  No  description  whatever  has  been  given  of  this 
form.  From  tlie  writer's  familiarily  with  the  specimens  in  the  Texas 
collection  he  thinks  it  probable  that  it  nmst  l)e  a  Radiolites. 

X  Paleontologische  abhandhnigen. 

<;  Am.  .lourn.  Sci.,  vol.  wxvii,  ISSi),  ])p.  .•JIS-.'JT.).     Il)i(l,  April,  1S<).']. 

II  Loc.  cit. 
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The  writer  has  repeatedly  shown  that  the  stratigraphic  posi- 
tion of  the  beds  was  in  tlie  middle  of  the  Lower  Cretaceous  or 
Comanche  series  instead  of  at  the  top  of  the  Upper,  as  believed 
1)y  Roemer  and  Shumard,  and  hence,  aside  from  the  jtaleon- 
tologic  evidence,  he  would  assign  these  beds  to  a  still  lower 
horizon,  proliably  the  Uppermost  Neocomian,  or  Transitional 
Neocomian-Gault,  for  the  following  reasons  : 

1.  The  fauna  does  not  contain  a  single  characteristic  genus  or 
species  of  beds  of  higher  position. 

2.  The  beds  occur  immediately  beneath  the  Washita  Divis- 
ion, which  contain  numerous  species  resembling  those  of  the 
Gault  of  Europe. 

3.  The  beds  bear  a  remarkable  paleontologic  and  stratigraphic 
resemblance  to  the  Requienia  Limestone  beds  of  France  and  the 
Spanish  Peninsula,  where  similar  limestones,  with  Radiolitcs  ixnd 
Requienia..  abound  in  the  Upper  Neocomian. 

IV. — ^Description  of  Species. 

Ostrea  munsoni  sp.  nov. 

Plate  XII. 

Compare  0.  Joanse  ChofFat.  Recueil  de  Monographies  Stratigraphiqiies 
Sur  le  Systeme  Cretacique  du  Portugal,  par  Paul  ChofFat.  Lisbon,  1885, 
p.  ;->4,  plate  1,  figs.  1-7. 

Very  thin  and  flat;  elongately  sub-tr-iangulate  and  marked 
liy  many  well  defined  radiating  ribs;  the  pallial  extremity 
rounded;  beak  more  or  less  acuminate  and  slightly  deflected, 
and  evidently  slightly  attached ;  the  inferior  valve  slightly  con- 
cave, nearly  flat,  and  showing  near  its  beak  an  area  of  attach- 
ment. The  larger  valve  flatly  convexed  and  only  slightly 
larger  than  the  lower;  the  ornamentation  of  l)oth  valves  is  sim- 
iUir,  and  as  remarked  1)y  Chofifat  in  liis  descri])tion  of  Ostrea 
JoaUcT  a  very  similar  form  from  I'ortugal,  the  two  valves  present 
an  appearance  as  if  they  had  been  plicated  together,  the  one 
ui)on  the  other.  Each  shell  is  very  thin,  and  the  living  space 
small.  When  closed  together  the  thickness  of  1)oth  valves  is 
hardly  one-twentieth  the  length  of  the  shell. 

The  finely  fluted  ribs  are  slightly  sinuous,  continuous  from 
Ijeak  to  l)ase  or  sometimes  1)ifurcated,  alternating  with  short  ribs 
extending  only  halfway  from  base.  This  is  especialh'-  true  upon 
the  lower  valve.  This  species  is  easily  distinguishable  from  all 
the  other  North  American  oysters  1)y  its  extreme  flatness  and 
thinness. 

l.j— Biol.  Soc.  Wash.,  Vol.  VI II,  1S0:5. 
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I  have  observed  only  a  few  specimens.  Tliese  occur  witli 
great  scarcity  in  the  Caprina  limestone,  in  association  with 
Radiolites  davidsoni  at  Belton  and  near  Austin.  The  species  is 
named  in  honor  of  Mr.  T.  V.  Munson,  of  Denison,  Texas. 

This  species  resembles  in  general  form  the  excellent  figures  of 
0.  JoanK  Choffat,  from  the  Cretaceous  of  Portugal. 

Radiolites  davidsoni  sp.  nov. 
Plate  XIII. 

Description  of  Figured  Specimen. — Very  elongate,  measuring  over 
40  centimeters ;  slightly  flaring  at  larger  end  and  gently  tapering 
to  small  extremity ;  somewhat  sinuous,  pointed,  and  attached 
at  lower  end;  exterior  surface  strongly  marked  by  longitudinal 
ribs  and  grooves,  as  follows :  Two  especially  broad  and  conspic- 
uous grooves  extending  the  entire  length  of  the  shell  on  oppo- 
site side  to  that  sliown  in  large  figure,  but  seen  in  small  segment 
and  end  view.  These  are  accompanied  liy  two  large  corre- 
sponding oblate  ribs  and  a  sharji,  angular  carina.  These  two 
grooves,  ribs,  and  carina  occupy  one  of  the  sides  of  the  sub- 
triangular  circumference.  The  carina  is  very  prominent  and 
sharp,  and  extends  from  the  smaller  end  to  within  about  ten 
centimeters  of  the  large  extremity,  where  it  becomes  exfoliated 
and  deflected  like  a  mantle  over  and  across  the  large  ribs  and 
grooves.  This  carina  forms  the  upper  margin  of  the  large 
figure,  and  the  angles  seen  in  the  cross-sections,  and  is  opposite 
the  smaller  angle  of  the  semi-lunate  interior.  It  is  bordered 
upon  one  side  l)y  one  of  the  major  grooves  above  descrilied 
and  upon,  the  other  l>_y  the  somewhat  flattened  face  shown  in 
the  figure  of  larger  cross-section,  on  Plate  XIII.  The  remaining 
two-thirds  of  the  surface  of  the  shell  is  marked  by  about  fifteen 
small  linear  ribs,  separated  by  wide.,  slightly  concave  depres- 
sions. Interior  of  shell  a  hollow  cavity  subpyriform  or  semilu- 
nate  in  cross-section,  and  marked  by  a  few  widely  separated 
concave  ])artitions  occurring  at  intervals  of  three  to  five  centi- 
meters. ()|)])osite  the  left  hand  major  groove  there  is  a  slight 
})rojeciion  ext(;nding  the  length  of  the  interior  whicli  makes  a 
narrow  sinus  in  the  casts  wlien  found.  Tlie  interior  is  usually 
filled  with  calcite  crystals. 

Shell,  irregularly  thick,  varying  from  three-quarters  to  one- 
h;vlf  centimeter  in  different  ])arts  of  the  circumference.  Outer 
surface  is  very  smooth  between  the  flutings  and  marked  by  fine 
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cross-stria^  which  are  the  exterior  terminals  of  the  circum- 
scribant  septa^  of  the  honeycomhed  structure.  The  shell  is 
composed  of  two  layers  (see  fig.  1).  The  outer  one  (a)  is  very 
thick  and  constitutes  most  of  the  substance  and  has  a  fine  cellu- 
lar honeycombed  structure.  Cells  very  minute  and  rectangular 
in  cross-section  and  produced  1»y  the  intersection  of  the  concen- 
tric and  vertical  lamina^.  The  imbricate  concentric  laminiie  are 
arranged  in  successive  layers  diverging  upward  from  the  interior 
layer  of  the  shell.  The  interior  shell  (h)  is  thin  and  very  poorly 
preserved,  l^eing  largely  replaced  1)\'  calcite  crystals. 


Fig.  1. — LoDgitudinal  ftcrfion  of  large i'  exfrenillg  of  specimen  figured  on 

plate  .riii. 

a,  outer  shell  of  larger  valve  ;  h,  space  once  occupied  by  inner  shell  of 
same;  e,  a  cross-septum  of  interior  cavity;  (7,  last  chamber  of  interior 
cavity  ;  e^  e" ,  calcified  area,  marking  position  of  tlie  muscular  a^iophysis 
of  upper  valve ;  /,  small  fragment  of  upper  valve  ;  J' ,  section  of  outer  edge 
of  apopliysis  ;  7,  undetermined  fragment. 

The  opening  of  the  shell  is  com})osed  of  the  thin  intcri(n- 
shell  and  a  few  layers  of  the  exterior  shell.  j\Iost  of  the  con- 
centric laminte  of  the  latter  gradually  disappear  before  reaching 
this  termination.  The  dwelling  chamber  is  about  one  and  one- 
half  centimeters  deep,  and  tlie  details  of  its  structure  somewhat 
concealed  by  the  filled-in  matrix.  A  longitudinal  section  of  the 
large  extremity  (fig.  1)  gives  no  detail  of  the  anatomy  of  the 
living  chamber,  but  gives  some  light  on  the  uj)per  valve. 
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Upper  Valve. — Xo  satisfactory  specimen  of  the  smaller  valve 
has  been  found.  In  the  specimen  figured  on  plate  XIII  and  in 
accompanying  figure  at  /  there  is  a  fragment  preserved,  super- 
ficiall}^  resembling  the  shell  of  a  Pecten,  ^Yhich,  however,  u]>()n 
careful  inspection  appears  to  be  a  broken  remnant  of  tlie 
smaller  upper  valve.  It  is  composed  of  strongly  radiating  ribs 
alternating  with  finer  lines,  and  in  the  longitudinal  section 
shows  a  well-defined  apophysis  (/)  corresponding  to  one  of  the 
casts  preserved  in  the  larger  valve  («").  The  section  also  shows 
distinctly  the  casts  of  the  two  muscular  aitophyses  (e'  e")  of  the 
small  valve,  as  in  Iladiolites. 

The  generic  position  of  this  form  has  been  perplexing,  and 
possibly  it  deserves  a  distinct  generic  position.  That  it  is 
nearer  Bncllolites  than  Hippurites  is  clearly  shown  l:\y  the  absence 
of  many  of  the  characteristic  features  of  the  latter  genus,  such 
as  the  numerous  partitions  which  cross  the  interior  cavit}^;  the 
different  structure  of  the  dwelling-chamber,  and  the  presence  of 
only  two  instead  of  three  longitudinal  sutures.  Upon  the  other 
hand,  it  possesses  many  of  the  distinguishing  characteristics  of 
Radioliteii,  such  as  the  prominence  of  the  two  well-defined  Lon- 
gitudinal sutures  and  the  structure  of  the  interior  cavity.  It 
also  differs  from  the  genus  SphcTndites,  wliich  is  characterized 
by  one  longitudinal  suture.  The  cells  are  mostly  rectangular, 
while  of  the  genus  Badiolites,  according  to  Zittel,  there  are  five 
or  more  sided.  This  distinction  has  been  used  by  some  writers 
to  make  new  genera,  but  the  writer  prefers  to  cTefer  such  action. 

The  form  occurs  in  great  abundance  in  the  limestones  near 
the  water's  edge  of  the  Lampasas  and  I^eon  creeks,  in  the  eastern 
suburbs  of  Belton,  Texas,  from  whence  the  type  specimens  were 
collected  l)y  Professor  Wilson  T.  Davidson,  in  whose  honor  it  is 
named.  It  is  also  al)undant  near  Round  Rock  and  Austin. 
There  is  a  possibility  that  this  species  may  be  the  same  as  the 
form  entitled  ''Hippiirites  te.rnnus''^  of  Roemer,  figured  and  de- 
scribed in  Die  Kriedebildungen  von  Texas,  of  Roemer  ;  but  how- 
ever strong  the  iriclination  may  be  to  think  thc}^  are  the  same, 
Ins  descri])tions  and  figures  are  so  radically  dilfcrcnt  that  they 
cannot  be  said  to  l)e  identical. 

//.  tc.niiius,  as  figured,  sliows  the  cells  to  be  polyginal  instead 
of  rhomboidal,  as  in  R.  ducidsoDi,  and  the  surface  grooving  and 
cross-sections  are  entirely  different  in  detail. 

R.  davldsoni  shows  great  variation  in  length,  some  of  the  forms 
being  very  stunted  and  much  thicker  than  the  specimen  figured. 


Plate  XII. 

*  Ostrea  munsoni  sp.  nov. 

Tliree  figures  showing  one  view  of  an  adult  form  and  two  views  of 
medium-sized  specimen.  The  older  specimen  shows  larger  valve  on  top 
exposing  portion  of  lower  valve  at  pallial  margin.  Both  sides  of  the 
smaller  specimen  are  shown,  the  smaller  valve  at  the  up])er  right-hand 
corner  of  the  plate  and  the  larger  valve  at  the  lower  left-hand  corner. 
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Plate  XIII. 

Radiolites  diividsoni  sp.  nov. 

Tlie  illustrations  show  an  elongated  specimen  with  details  of  its  general 
structure.  In  the  lower  right-hand  corner  is  a  figure  showing  the  two 
main  sutures,  which  extend  the  entire  length  of  the  shell,  but  are  not 
seen  in" the  large  illustration.  Jnthe  lower  left-hand  corner  is  an  end 
view  of  the  specimen  figured.  The  object  in  the  upjjer  right-hand  por- 
tion of  this  figure  is  a  fragment  of  the  broken  upi^er  valve. 
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TWO  NEW  WOOD  RATS  FROM  THE  PLATEAU  REGION 
OF  ARIZONA  {NEOTOMA  PINETORVMM^D  N.  ARTZON.E) 

With  Remarks  on  the  Validity  of  the  Genus  Teonoma  of 

Gray. 

BY  C.  HART  MERRIAM,  M.  I). 


The  two  new  mammals  herein  described  are  of  unusual  inter- 
est, not  only  because  they  are  very  distinct  from  any  heretofore 
recognized,  but  also  because  they  inhabit  a  region  tliat  has  been 
pretty  thoroughly  explored  during  the  past  few  years,  and 
from  which  an  unusually  large  numl>er  of  mammals  have  been 
already  described.-'^ 

One  of  the  \\q\\  species  (.V.  arizorue)  presents  a  remarkable 
(•oml)inatiou  of  the  external  characters  of  the  bushy-tailed  wood 
rats  (genus  Teonoma  of  Gray)  with  tlie  cranial  characters  of  the 
round-tailed  species  (Neotoma  proper).  The  other  (N.  pinetoruvi), 
is  a  round-tailed  species  allied  to  the  A^. /^.scfpes  group  of  Cali- 
fornia. Incidentally,  the  stud}'  of  N.  arizonx.  led  to  the  discovery 
of  an  important  character  that  serves  to  distinguish  Teonoma. 
from  Neotoma. 

*  No  less  than  twenty  new  species  and  subspecies  were  discovered  in 
my  biological  survey  of  the  San  Fi-ancisco  Mountain  region  in  Arizona 
in  1889  (see  N.  Am.  Fauna,  No.  3.  Sept.,  1S90)  ;  and  others  have  been  de- 
scribed from  the  same  general  region  by  Dr.  Edgar  A.  3Iearns  and  Dr.  J. 
A.  Allen. 

IG— Biol.  Sue.  Wash.,  Vol.  VlII,  181)3.  (109) 
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Neotoma  arizonae  i-;p.  nov. 

Type  from  Keams  Canon,  Apache  county,  Arizona.     No.  HH  9  ad. 
Merriam  collection.    Collected  by  J. 'Sullivan  May  21,  1888. 

General  Characters. — Tail  busby  as  in  Neotoma  cinerea,  but  nar- 
rower ;  animal  similar  to  N.  cinerea,  in  general  a})pearance,  but 
smaller,  and  agreeing  witb  tbe  round-tailed  species  in  important 
cranial  cbaracters.  Ears  large,  measuring  about  34  mm.  from 
anterior  base ;  whiskers  long  and  coarse,  reaching  shoulders. 
Total  length  about  365  mm.;  hind  foot  about  35  mm.  (in  an 
old  male  from  tlie  same  locality  the  hind  foot  measures  39  mm.). 
Except  for  its  superficial  resemblance  to  N.  cinerea,  this  animal 
needs  no  comparison  with  any  known  species. 

Color. — Upper  parts  everywhere  bright  ochraceous-l)uff,  mod- 
erately mixed  with  black-tipped  hairs;  under  parts  and  feet 
pure  white.     Tail  bicolor :  grayish  brown  above,  white  below. 

Cranial  and  Dented  Characters. — Skull  smaller  and  much  shorter 
than  that  oi  N.  cinerea,  with  shorter  nasals  and  nasal  branches 
of  premaxillaries,  and  larger  and  much  more  inflated  audital 
bullae.  The  most  important  cranial  character,  however,  con- 
trasted with  N.  cinerea,  is  the  jn-esence  of  a  broad  slit-like  open- 
ing on  each  side  of  the  presphenoid  and  anterior  third  of  the 
basisphenoid,  as  in  the  round-tailed  species  generally.  In  the 
bushy-tailed  N.  cinerea  this  slit  is  completely  closed  by  the  as- 
cending wings  of  the  palatine  bones.  The  molar  teeth  are 
actually  as  large  as  and  relatively  larger  than  in  N.  cinerea. 
The  enamel  pattern  of  the  last  upper  molar  is  a  nearly  perfect 
trefoil,  though  the  posterior  reentrant  angle  on  the  outer  side  is 
shallower  than  tlie  anterior. 

Variation. — The  males  are  considerably  larger  than  the  females, 
and  the  young  are  gray  in  color,  as  usual  in  the  genus.  The 
Keams  Canon  s])ecimens  are  very  uniform  in  color.  An  imma- 
ture male  from  Tres  Piedras,  Taos  County,  New  Mexico,  collected 
by  J.  Alden  Loring  July  4,  1892  (No.  53016,  United  States  Na- 
tional Museum,  Department  of  Agriculture  collection),  has  the 
upper  parts  gray,  tinged  with  buffy-ochraceous,  and  the  white 
of  (he  undcir  parts  clouded  posteriorly  from  the  plumlieous  of 
the  under  fur.  A  specimen  from  Fort  Wingate,  New  Mexico, 
collected  by  Dr.  H.^^^  Shufeldt  (No.  3358  <?  ,  Merriam  collection) 
is  a  little  older,  hut  evidentl_y  not  adult.  It  has  the  upjier  parts 
more  strongly  suffused  with  })ale  ochraceous  and  the  bell}'  white. 
Its  tail  is  less  bushy  tlian  any  of  the  other  specimens  examined. 
A  young-adult  i'emale,  collected  at  \\'insk)W.  Arizona,  by  Clark 
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P.  Streator  (No.  53517,  United  States  National  Museum,  Depart- 
ment of  Agriculture  collection)  has  the  under  parts  stained  a 
deep  salmon  pink  from  the  soil.  This  color  washes  out,  leaving 
the  belly  pure  white  as  in  the  Keams  Canon  specimens. 

Geor/raphic  Distrlhaiion  and  Faxnal  Position. — Xcotoma  arizona'. 
inhabits  the  Tusayan  or  Moki  district  in  eastern  Arizona,  and 
adjacent  parts  of  the  Painted  Desert  on  the  west,  and  New  Mexico 
on  the  east.  In  all,  eleven  specimens  have  Ijeen  examined: 
eight  from  the  Moki  country,  one  from  Winslow  in  the  Painted 
Desert,  one  from  Tres  Piedras  in  northern  New  INIexico,  and  one 
from  Fort  AVingate.  near  the  western  l)order  of  New  Mexico. 
The  species  evidentl}^  belongs  to  the  Upper  Sonovan  zone. 

Neotoma  pinetorum  .sp.  iiov. 

Type  from  Sax  Fkancisco  Mountain,  Arizona.  No.  Will  9jvd.  United 
States  National  Museum,  Department  of  Agriculture  collection.  Collected 
.by  Vernon  Bailey  August  1(5,  1889  (original  number,  .366). 

Measurements  of  Tijpe  Specimen  (taken  in  flesli). — Total  length,  355;  tail 
verteljra?,  1G3  ;  hind  foot,' 37  ;  ear  from  anterior  base,  25  (measured  in  dry 
skin).  Average  n)easurenients  of  four  adult  specimens — total  length,  362 ; 
tail  vertebae,  166;  hind  foot,  36.7. 

General  Characters. — Similar  to  X.fnseipes  from  southern  Cali- 
fornia, l)ut  averaging  slightl}^  smaller;  tail,  ears,  and  hind  feet 
shorter ;  tail  more  hairy  ;  hind  feet  pure  white  [not  clouded  with 
dusky  as  in  N.  fase.ipe.i\;  back  more  strongly  suffused  with  ful- 
vous ;  whiskers  long,  reaching  shoulders. 

Color. — Upper  parts  fulvous,  strongly  mixed  with  black-tipped 
hairs;  face  irom  nose  to  above  eyes  gra}^,  slightly  grizzled,  color 
of  u|)j)er  [)arts  stopping  at  (or  above)  wrists  and  at  ankles; 
under  ])arts  and  feet  white;  tail  sharply  bicolor,  above  blackish, 
below  white.  Other  specimens  are  less  strongly  fulvous,  and  the 
young  are  gra}'. 

Cranial  and  Dental  C/taracler-<. — Skull  similar  to  that  of  the 
southern  form  of  JV.  fusei pes  hut  broader;  brain  case  broader  and 
shorter  ;  juilate  and  inter-pterygoid  fossa  longer  ;  teeth  larger 
(l)oth  molars  and  incisors). 

General  Keniarls. — In  my  report  on  the  manniials  of  San  Fran- 
<isco  Mountain,  Arizona,  I  referred  the  wood  rat  of  the  region  to 
Xeotoiaa.  viexicana  of  Baird.*  At  that  time  no  typical  specimens 
of  ine.cican.a  were  available  for  comparison.  Since  then,  howeverj 
14  specimens  have  l)een  secured  from  the  type  locality,  Chi- 
huahua city,  Mexico. 

*  North  Am.  Fauna,  No.  3,  Sept.,  1890,  p.  67,  pi.  x,  figs.  5-8  (skull). 
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On  reexamining  the  specimens  from  San  Francisco  Mountain 
and  comparing  them  with  the  duplicate  types  of  N.  mexicana 
they  are  found  to  be  widely  dissimilar,  not  only  in  external 
appearance,  but  also  in  cranial  and  dental  characters.  Singularly 
enough,  the  new  species  resembles  N.fuscipes  of  California  much 
more  closely  than  mexicana.  It  is  an  inliabitant  of  the  pine  belt 
at  the  base  of  the  mountain,  and  therefore  1)elongs  to  the  Transi- 
tion zone.  Its  range  probably  meets  that  of  xV.  mexicana,  wliich 
inhabits  tlie  adjacent  Painted  Desert  on  the  east  and  the  Grand 
Canon  of  the  Colorado  on  the  north.  The  avenue  by  which  its 
ancestors  originally  reached  tlie  pine  plateau  region  of  Arizona 
becomes  a  geographic  problem  of  no  little  interest.  Its  nearest 
ally,  the  southern  form  of  N.  fascipes,  is  closely  restricted  to 
California,  and  no  member  of  the/»-§c/j)fi-s  grouj)  has  ever  been 
reported  from  the  Rocky  Mountain  region. 

Bemarks  on.  the  Validitu  <if  tJtc  Gcivis  Tcononia  of  Gnuj. 

In  1843  J.  E.  Gray  se})arated  the  l>ushy-tailed  wood  rats  gener- 
ically  from  the  round-tailed  species  under  the  name  Teononia.^^ 
In  this  arrangement  he  was  followed  by  Fitzinger  in  1867t,  but 
not  by  other  writers.  The  only  character  ever  assigned  the  genus 
Teononia,  so  far  as  I  have  been  able  to  ascertain,  is  its  bushy  tail, 
in  contradistinction  to  the  short-haired  terete  tail  of  Neotoma 
proper.  I  take  pleasure,  therefore,  in  calling  attention  to  an  im- 
portant cranial  character  which  seems  to  have  been  overk)oked. 
In  the  skulls  of  the  round-tailed  wood  rats  there  is  a  long  open 
slit  on  each  side  of  tlie  presphenoid  and  anterior  third  of  the 
basisphenoid.  These  openings  may  be  designated  the  spheno- 
'pcdatine  vacuities.  In  the  bushy-tailed  species  {Neotoma.  cincrca 
and  N.  cinerea  occidentcdis)  these  vacuities  are  absent,  being  com- 
l^letely  closed  b}'^  the  ascending  wings  of  the  palatine  bones. 
Whether  this  character  is  of  generic  or  subgeneric  value  may  be 
left  an  open  question  for  the  present;  tliat  it  is  a  character  of 
considerable  importance  cannot  be  denied. 

The  most  interesting  feature  connected  with  the  new  ycotoma. 
rxrizonx  herein  described  is  that  while  it  agrees  with  Teonoina  in 
the  possession  of  a  bushy  tail,  it  has  the  spheno-palatine  vacui- 
ties of  Neotonia  \n-o\)vv. 

*List  of  Specimens  of  Mammalia  in  tlie  British  Museum,  1848,  p.  117. 
tSitzungsberichte  ^lath.-Xat.,  ("1.  K.  \kiu\.  Wiss.Wien,  vol.  i.vi.  Ahth.  i, 
1S07, 1).  77. 
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NOTES  ON  THOMOMYS  BULB  IVOR  US. 
BY  GERRIT  S.  MILLER,  Jr. 


Thomoiinj-i  hidhivora><.  was  accurately  clescribed  by  Richardson 
more  tlian  sixty  years  ago,*  but  has  remained,  save  for  this 
author's  account,  entirely  unknown  to  naturalists  almost  to  the 
present  day.  Richardson's  description  of  Diplmtoma  (?)  hnlhi- 
vortim  was  based  on  a  "  Camas-rat "  from  the  "  banks  of  the 
Columbia,"  a  region  of  which  the  mammalian  fauna  has  until 
recently  been  very  imperfectly  known  ;  hence  it  is  no  surprising 
circumstance  that  this  gopher  has  been  so  long  overlooked  by 
collectors. 

In  the  spring  of  1S90  Mr.  A.  W.  Anthony  took,  at  Beaverton, 
Washington  county,  Oregon,  three  specimens  of  Thomomys  that 
soon  after  came  into  my  hands  and  were  immediately  identi- 
fied with  the  subject  of  Richardson's  description.  Lack  of  proper 
material  to  determine  the  questions  of  nomenclature  raised  by 
tins  discovery  prevented  any  publication  at  the  time,  and  the 
matter  was  allowed  to  rest.  Recently,  however,  Dr.  J.  A.  Allen, 
with  an  abundant  supply  of  specimens  at  his  command,  re- 
viewed a  number  of  vexed  questions  concerning  the  synon- 
omy  of  various  species  of  Thomomys,  and  at  his  request  the 
Anthony  skins  were  placed  at  his  disposal,  the  rediscovery  of 
this  long-lost  animal  being  soon  after  announced,!  while  the 

*  Fauna  Boreali-Americana,  I,  1829,  206. 

tBull.  Am.  Mus.  Nat.  Hist.,  v,  56,  author's  edition,  iiublished  April 

28,  189;]. 
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nwmoiiij/s  hiilbivorusoi  Baird  and  subsequent  authors  was  referred 
to  the  Onjctomys  (Saccophorus)  hottse  of  Eydoux  and  Gervais. 

Although  the  rediscovery  of  this  fine  gopher  has  thus  been 
made  known,  it  still  remains  to  redescribe  the  animal,  which  I 
propose  to  do  as  follows : 

Thomomys  bulbivorus  (Richardson). 
Diplostoma  [f]  Jxtlhlrormn    Rielianlson.      Fauna   Bor.-Am.,    i,    1829,  206, 

pi.  xviiiB  (lettered  "  douglasii  "  by  mistake). 
Thomoini/s  bulbivorux  Allen.     Bull.  Am.  Mus.  Nat.  Hist.,  v,  April  28,  1893, 

56,  pi.  i,  fig.  14  (skull). 

Specific  Characters.  Largest  known  species  of  Thomomys; 
colors  very  dark  ;  white  markings  about  mouth  extensive  and 
in  striking  contrast ;  tail  almost  naked  ;  skull  exceedingly  large 
and  heavy. 

Adult  (  9  No.  Ill,  collection  of  Gerrit  S.  Miller,  Jr.,  Beaverton, 
Washington  county,  Oregon,  May  5, 1890;  A.W.  Anthony,  collec- 
tor) ;  dorsal  surface  mixed  clove-brown  and  yellowish  chestnut, 
the  hairs  everywhere  slaty  plumbeous  at  base,  the  three  colors 
indescribabl}^  blended,  but  the  clove-brown  jjredominating  on 
the  head  and  mid-dorsal  region  though  without  forming  a  distinct 
dorsal  stri[)e,  this  giving  way  on  the  sides  to  the  chestnut,  which 
in  turn  is  replaced  on  the  belly  by  slaty  plumbeous ;  narrow 
ring  around  ear,  muzzle,  lips,  outer  edge  of  cheek-pouches,  and 
ill-defined  area  extending  thence  to  front  legs  very  dark  l)rown, 
almost  black  ;  Iniings  of  cheek-pouches  and  broad  space  between 
white,  in  striking  contrast  with  surrounding  color ;  a  small  white 
anal  spot;  dorsum  of  manus  brownish,  of  pes  white;  a  white 
tuft  at  proximal  l)ase  of  large  tubercle  on  palm  ;  tail  very 
sparsely  clothed  on  basal  third  with  brownish  hairs,  which  are 
not  sufficiently  numerous  to  conceal  the  skin  ;  this  in  the  dried 
specimen  yellowish  white,  dark  lirowii  for  10  nun.  at  tip. 

The  three  specimens  differ  but  little  among  themselves  in 
color,  the  variation,  such  as  it  is,  being  due  to  the  var3'ing 
amount  of  clove-brown  in  the  fur  of  the  back.  This  is  a  trifle 
less  in  the  two  males  than  in  the  female.  In  one  of  the  males 
(No.  m)  there  is  an  indistinct  wash  of  mars-brown  on  the  l)elly. 
The  dorsum  of  the  right  hind  foot  of  No.  m  is  covered  with 
brown  luiirs.     This,  however,  must  be  purel}'  accidental. 

Unfortunatel}^  the  specimens  were  not  measured  in  the  flesh, 
but  as  they  have  l)een  prepared  with  much  care  the  following 
measurements  taken  from  the  dry  skins  are  not  without  value ; 
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No.  Se.r.  Date.  Length.  Tail.  HinrI  foot. 

Ill         $  May  5,  1890 260  74  37 

III  S'  May  12,  1890 280  73  41 

ii?         (^  May  12,  1890 255  67  38 

The  longest  hind  foot  among  thirteen  specimens  of  T.  bottle 
from  Nicasio,  Marin  county,  California,  is  32  mm. ;  shortest, 
28  mm. ;  average.  29.7  mm. 

Thomomijs  bulhivorus  differs  from  T.  bnttcV.  so  greatly  in  color, 
as  well  as  in  size,  that  a  detailed  comparison  of  the  two  animals 
is  scarcely  necessary.  In  T.  boitx  the  ])revailing  tint  throughout 
is  wood-brown,  more  or  less  mixed  with  russet  dorsally-  and 
blackening  aljout  the  moutli,  muzzle,  and  cheek-i)ouches.  The 
latter  are  here,  as  in  T.  bidbivorus,  lined  with  white ;  the  area 
between,  however,  is  usually  dusky,  sometimes  more  or  less 
marked  with  white,  Ijut  never,  or  at  least  very  exceptionally, 
wholly  white. 

The  skull  of  TJioiiionv]-^  baihirorus,  in  addition  to  its  very  much 
greater  size,  differs  from  that  of  T.  boltfv.  in  many  details  of 
structure.  The  occipital  portion  is  In'oader  and  flatter  (ratio  of 
height  from  inferior  lip  of  foramen  magum  to  mastoid  width  50 
in  bidbivorus,  54  in  bottle)  and  the  fronto-palatal  depth  proj^or- 
tionally  greater.  The  dorsal  aspect  shows  no  decided  points  of 
difference,  though  in  T.  bidbivorus  all  ridges  and  muscular  at- 
tachments are  more  strongly  accentuated.  Ventrally,  however, 
important  differences  at  once  present  themselves.  That  surface 
of  the  exoccipital  which  appears  on  the  ventral  as2)ect  of  the 
skull  immediately  laterad  of  the  condyle  is  in  T.  bidbivorus  oc- 
cupied by  a  deep  groove  running  obliquely  to  the  axis  of  the 
skull,  wliile  in  7'.  boU;e  the  surface  is  almost  flat.  The  basi- 
occi[)ital  is  much  broader  in  proportioii  to  its  length  in  bnlbivorus 
than  in  bntt;e ;  the  audital  bullae  of  the  former  ai'e  much  flatter  and 
less  inflated  than  in  the  latter.  Tlie  form  of  the  pterygoids  differs 
markedly  in  the  two  species,  those  of  T.  bidbivorus  being  much 
the  larger  and  strongly  concave  internally  with  hamulars  con- 
verging at  the  tijjs,  while  in  T.  botUe  these  bones  are  flat,  with 
hamulars  divergent  posteriorly.  Both  foramen  magnum  and 
external  nares  are  broader  in  proportion  to  their  height  in 
T.  bidbivorus  than  in  T.  bottx.  Except  in  size,  the  mandibles 
and  teeth  of  the  two  species  show  no  distinctive  characters. 

The  following  table  of  cranial  measurements  and  ratios  of 
Thjjmomys  bidbivorus  and  7\  bottm  will  serve  to  illustrate  some  of 
these  differences  in  greater  detail. 
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Cranial  Measurements  and  Eafios  of  T.  huJbuvrus  and  T.  hottic. 


T. 

hulhivorus. 

T.  bottx. 

Numljer 

225 

9 

226 

49 
46.2 

227 

416 

1183 

1184 

1187 

Sex 

d' 

Basilar  length 

53 

50 

51 

48 

44 
41.6 

40.6 
38.2 

40 
37.8 

41.8 

Basilar  length  of  Ilensel 

39 

Zygomatic  breadth 

39 

35.5 

30.6 

29 

28.4 

27 

Mastoid  breadth 

32.4 

'29^8' 

30 

24 

21.4 

22 

22.2 

Interorbital  constriction 

7.2 

7.8 

7.4 

6.8 

6 

"5.4 

6 

Greatest  length  of  nasals 

21 

18.2 

20 

16.8 

15.8 

15 

15 

Incisor  to  molar  (alveoli)  ...... 

23 

21 

22  2 

18 

16.6 

16 

17 

Incisor  to  post-palatal  notch  . .  . 

35.4 

33.2 

35^4 

29 

27 

26 

27 

Height  of  crown  from  inferior 

lip  of  foramen  magnum 

16 

15 

15.4 

13 

12.2 

12 

12.2 

Fronto-i)alatal  depth  at  middle 

of  molar  series 

23.4 

21.5 
6.4 

22.4 
6!4 

17 
6 

16.4 
5.8 

16.2 

5.8 

16.6 

Height  of  foramen  magnum  .  .  . 

6.2 

Widtli  of  foramen  magnum .... 

7.8 

7.8 

7.4 

5.2 

5.4 

5.2 

5.2 

Greatest  length  of  basi-occipital. 

11.6 

11.6 

11 

10.4 

9.8 

9.6 

9.8 

Greatest  width  of  l)asi-occipital. 

11 

11.2 

10.6 

8.2 

8 

8.2 

8.6 

Length  of  maxillar}^  molar  se- 

ries on  crowns 

10 

8.6 

9.8 

8.4 

8 

8 

7.4 

Length  of  maxillary  molar  se- 

ries on  alveoli 

11 

10.4 

11.4 

9.2 

9 

9 

8.4 

Greatest  length  of  mandible. . . 

37.2 

42.4 

40 

33.6 

30.2 

31 

31.4 

Length   of  mandil^ular   molar 

series  on  crowns 

9 

9.4 

9.6 

8.8 

8 

8.4 

8.2 

Length    of  mandibular   molar 

series  on  alveoli 

10.4 

11 

11 

10.2 

9  , 

9.2 

<) 

Katios    to     basilar    length    of 

Hensel— 

Of  zygomatic  breadth.  .  . 

78.00 

73.95 

73.55 

75.91 

75.13 

69.23 

Of  mastoid  Ijreadth 

64.80 

62.55 

62.50 

57.69 

56.02 

58.20 

56.92 

Of  fronto-palatal  depth.  . 

46.80 

46.53 

46.60 

40.86 

42.93 

42.59 

42.56 

Of  occipital  depth 

32.00 

32.46 

34.41 

31.25 

31.91 

31.74 

31.28 

Of  nasal  l)ones 

42.00 

39.39 

41.60 

37.98 

41.36 

39.41 

38.46 

Of  maxillary  molar  se- 

ries (crowns) 

20.00 

18.61 

20.41 

21.92 

20.94 

21.21 

18.97 

Foramen    magnum :     ratio  of 

height  to  width 

76.92 

82.05 

87.56 

115.38 

107.40 

111.53 

119.34 

Basi-occijjital :  ratio  of  length 

to  breadth 

105.45 

103.57 

103.77 

126.82 

122.50 

117.07 

119.23 
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DESCRIPTION    OF   A    NEW    SPECIES    OF    LAGOMYS 
FROM  ALASKA  * 

BY  E.  W.  NELSON. 


Lagomys  collaris  sp.  nuv. 

THE   COLLARED    PIKA. 

lA((jomt/!i  princeps  Nelson  and  True,  Report  upon  Natural  History  Col- 
lections in  Alaska,  pp.  273,  274,  1887  (not  Richardson). 

Type  collected  about  200  miles  south  of  Fort  Yukon,  Alaska,  near  the 
head  of  the  Tanana  river.  No.  ItU^.  U.  S.  National  Museum.  Col- 
lected by  E.  W.  Nelson,  1880.     (Original  No.,  164.) 

Dlstribittloii. — Mountains  south  of  Fort  Yukon,  about  the  head 
of  the  Tanana  river,  to  the  Chigniit  mountains,  near  the  head  of 
Bristol  bay,  Alaska. 

Among  the  mammals  secured  by  me  in  Alaska  were  three 
specimens  of  Lagomys  which  ap[)ear  to  belong  to  an  undescril)ed 
species.  They  were  obtained,  at  my  request,  through  the  kind- 
ness of  Mr.  L.  N.  McQuesten,  from  tlie  mountains  south  of  Fort 
Yukon,  ])y  the  Indians  of  that  district. 

Mr.  McQuesten  informed  me  that  the  Indians  rejDort  these 
animals  as  common  everywhere  in  the  highest  ranges  south  of 
Fort  Yidcon,  where  they  are  usually  found  above  timber  line. 
From  native  accounts  their  habits  appear  to  be  identical  with 
those  of  the  more  southern  species.  I  showed  the  skins  to  a  fur- 
trader  who  had  lived  for  many  years  at  Kolmakovsky  Redoubt, 

*  Presented  at  a  meeting  of  the  Biological  Society  of  Washington, 
Pecember  2,  1893. 
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on  the  Kusko(|uiiii  river ;  he  recognized  them  at  once,  and  told 
nie  that  the  species  is  common  in  all  of  the  high  mountains  of 
the  Alaskan  range  south  of  the  Kusko(|uim  as  far  as  the  base 
of  the  peninsula  of  Alaska.  In  contirmation  of  this  reported 
range  are  two  skins,  now  in  the  United  States  National  Museum, 
taken  in  the  winter  of  1882,  in  the  Chigmit  mountains  near  the 
head  of  Bristol  bay,  by  Mr.  McKay,  which,  though  in  shabby 
condition,  appear  to  belong  to  the  same  species.  The  three 
skins  secured  by  Mr.  McQuesten  were  taken  by  the  Indians  dur- 
ing a  summer  hunt,  and  are  presumal^ly  in  summer  pelage, 
although  possibly  taken  in  spring,  before  the  molt. 

The  Chigmit  Mountain  specimens  are  in  winter  fur,  and  are 
much  more  ashy  than  those  from  the  type  locality. 

The  species  thus  has  a  known  range  from  the  high  mountains 
south  of  Fort  Yukon,  in  about  latitude  65°,  southwesterly  to  the 
vicinity  of  Bristol  bay.  Its  northeast  limit  along  this  line  coin- 
cides with  the  same  limit  of  Mazama  montana,  and  here  occupies 
the  southern  part  of  the  range  of  Ovis  dalli.  Its  eastern  exten- 
sion remains  a  matter  of  uncertainty,  but  the  type  locality  of 
Richardson's  L.  princeps  makes  it  prol^able  that  collaris  does  not 
reach' eastward  to  the  mountains  about  the  head-waters  of  the 
Mackenzie.  That  it  does  not  range  north  of  the  Kuskoquim, 
along  the  course  of  that  stream,  was  pretty  definitely  determined 
by  my  Avork  in  that  region. 

Description. — The  dorsal  surtace,  including  top  and  sides  of 
the  head,  is  of  a  nearly  uniform  dark  or  grizzled-gra}^  with  a 
dull  yellowish  wash  on  the  crown  and  back.  On  the  back  and 
sides  of  the  neck  the  yellowish  wash  is  nearly  or  (|uite  lacking, 
leaving  a  broad  collar  of  dull  iron-gray  separating  the  yellowish- 
shaded  areas  of  the  head  and  l)ack.  This  yellowish  Avash  is 
much  more  apparent  on  the  crown  and  middle  of  back  and 
fades  out  at  the  sides,  so  that  next  the  border  of  the  white  lower 
surface  the  color  becomes  ashy-gray.  -Just  behind  each  ear  is  a 
small  area  of  dull,  light  ash^^  Below,  a  triangular  white  area 
occupies  the  entire  chin  and  throat,  with  its  apex  in  front.  At 
each  of  the  two  posterior  angles  of  this  area  is  a  yellowish  spot 
forming  a  slight  backward  continuation  of  the  light  area  of  the 
throat  at  these  points.  These  spots  lie  on  the  sides  of  the  throat 
below  and  a  little  behind  the  ears.  The  white-throat  area  is  well 
defined,  and  is  succeeded  by  a  distinct  band  of  dull  gray,  which 
forms  the  lower  jiart  of  the  cervical  collar.     The  remainder  of 
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the  lower  parts  are  pure  white,  ineluding  the  feet  and  legs, 
exce])t  only  the  smoky-brown  fur  on  the  soles  of  the  hind  feet. 
The  fore  feet  and  legs  to  well  above  their  insertion  are  included 
within  the  pure-white  area  of  the  lower  surface.  The  exposed 
portion  of  the  interior  of  the  ear-conch  is  covered  with  a  strong 
growth  of  coarse  hairs.  These  hairs  are  pale  gray  at  base,  shad- 
ing into  yellowish  toward  the  distal  third,  and  the  remainder 
of  tip  shiny  black.  The  distribution  of  the  hairs  is  such  that 
the  colors  form  a  distinct  yellowish  band  across  the  middle  of 
the  ear,  succeeded  by  a  very  distinct  black  bar  that  extends 
along  the  edge  and,  at  first  glance,  appears  to  form  a  black  band 
bordering  the  ear.  A  close  examination,  however,  shows  that 
behind  this  black  bar  the  actual  margin  of  the  ear  is  very  nar- 
rowly edged  with  pale  grayish-white.  The  black  bar  is  about 
;>  null,  in  width,  and  is  distinct  in  all  the  specimens  examined. 
The  under  fur  of  the  dorsal  surface  is  slaty -black.  Above  this 
slaty-black  area  the  longer  hairs  have  a  narrow  l)and  of  pale 
gray  shading  into  a  1;)roader  zone  of  dull  yellowish,  followed  by 
a  distinct  lilack  tip. 

The  two  winter  s})ecimcns  from  the  Chigmit  mountains  are 
without  any  of  the  yellowish  wash  of  the  skins  from  the  type 
locality,  and  the  long  hairs  are  mainly  pale  ashy  wath  faint 
blackish  tips,  so  that  the  color  is  a  pale  ash-gray.  The  still  i)aler 
collar  separating  the  uniform  color  of  head  and  back  is  present, 
as  is  the  dull-gray  band  across  the  neck  below ;  otherwise  they 
are  colored  similarly  to  the  type  specimen.  All  of  the  specimens 
have  very  long  pelage  as  compared  with  the  southern  species, 
and  this  is  especially  noticeable  in  the  three  specimens  from 
south  of  Fort  Yukon,  on  which  the  long  dorsal  hairs  reach  an 
average  length  of  over  22  mm. 

Measurements. — The  following  average  measurements  in  milli- 
meters of  five  dried  skins  are  given  merely  to  serve  as  an  approxi- 
mation to  the  true  dimensions:  Total  length,  182;  hind  foot, 
28.3 ;  ear,  19.1  (measured  from  anterior  base). 

Comijared  with  L.  princeps  from  Idaho  and  L.  schisticeps  from 
the  Sierra  Nevada  of  California,  the  following  are  the  most  strik- 
ing external  differences  :  The  hairy,  strongly  marked  ears  of  the 
Alaskan  animal  are  conspicuously  different  from  the  two  south- 
ern species,  both  of  which  latter  have  the  ears  thinly  covered  in 
front  with  very  short  hairs  and  a  much  more  conspicuous  whitish 
border.     On  both  schisticeps  and  priiiceps  the  yellowish  or  fulvous 
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wash  of  the  iip})er  surface  becomes  most  distinct  along  the  sides 
bordering  the  white  lower  surface,  while  in  collaris  it  is  absent  m 
this  region  and  is  most  conspicuous  on  the  upper  surface  of 
head  and  back.  There  also  appears  to  be  a  higher  upward  ex- 
ten.sion  of  the  lower  white  area  along  the  sides  of  the  latter 
species.  The  plain  gray  of  the  collar  below  on  the  Alaskan 
animal  is  replaced  on  the  other  species  by  a  band  ot  fulvous  or 
yellowish,  which  is  inclined  to  spread  over  the  adjoining  parts 
and  commonly  shades  nearly  or  quite  all  of  the  lower  surface. 
There  is  no  sign  of  this  in  any  of  the  five  specimens  of  collaris 
examined  b}^  me.  The  uniform  coloration  of  the  upper  surface 
of  the  head  and  back,  separated  by  a  differently  colored  collar,  is 
another  marked  characteristic  of  collaris. 

Contrasted  with  L.  princcps  and  L.  schisticeps,  the  most  con- 
spicuous cranial  character  of  collaris  is  the  much  larger  size  of 
its  audital  bulla3.  They  appear  to  l)e  larger  in  every  dimension 
than  in  the  other  two  species. 

The  post-palatal  notch  is  broad,  as  in  schisticeps,  but  the  pala- 
tine bridge  is  broad  and  heavy  and  slightly  concave  on  both 
l)orders.  The  interorbital  width  is  greater  than  in  schisticeps. 
The  infra-condylar  notch  of  the  mandible  is  more  deeply  exca- 
vated than  in  either  of  the  other  species.  In  addition,  the 
angular  process  is  much  more  strongly  upturned  and  ends  in  a 
sharp  point  rising  vertically  behind  the  concavity  of  the  notch. 
The  horizontal  ramus  of  the  mandible  is  slenderer  than  in 
schisticeps  and  much  as  in  princeps  from  Idaho. 

To  the  kindness  of  Mr.  F.  W.  True,  Curator  of  Mannnals  in 
the  United  States  National  Museum,  I  am  indebted  for  the 
opportunity  to  examine  the  material  on  which  the  present  paper 
is  based. 

iSkull   incdsun'iiu'ulx  of  three   ■specimens   of  Lcujoiiiiis   collaris  from   the   type 
locnUtij,  tiro  hundred  miles  sout/i  of  Fort  Yukon. 


U.  S.  National  Museum  number 

36297 

36298 

36296 

Basilar  length  of  Hensel 

? 
21.5 
5.25 

35.5 

21.5 

5.5 

•> 

Greatest  zvgomatic  breadth 

9 

Interorbital  constriction 

5.5 
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JUNCUS  MARGINATUS  AND  ITS  VARIETIES* 
BY  FREDERICK  VERNON  COVILLE. 


Jancus  m.arginatus  has  long  been  known  as  a  species  well  dis- 
tinguished from  all  others,  but  widely  variable  within  its  own 
limits.  Writers  on  American  botany  in  the  early  part  of  the 
present  century  gave  different  names  to  various  forms  of  the 
plant,  and  not  until  1866,  when  Dr.  Engelmann  published  the 
first  part  of  his  Revision  of  the  North  American  species  of  the 
genus  Juncus,  were  they  comprehensively  treated  as  forms  of 
Jimcus  mnrginatiis. 

The  examination  of  the  literature  of  Juncus  marginatxs,  to- 
gether with  a  large  series  of  specimens,  has  brought  the  writer 
to  separate  the  species  into  three  forms,  namely,  Jimcus  mnr- 
ginatus  (type  form),  Juncus  marginatus  aristulatus,  and  Juncus 
marginatus  setosu.s,  which  may  l^e  presented  as  follows : 

Juncus  marginatus  Rostk. 

Juncus  marginatus  Rostk.  Monog.  June.  38,  t.  2,  f.  3  (1801). 
Type  specimen  from  Pennsylvania. 

Juncus  cylindricus  Curtis,  Amer.  Journ.  Sci.  xliv.  83  (1843). 
Type  specimen  from  Lincolnton,  North  Carolina. 

Juncus  marginatus  vulgaris  Engelm.  Trans.  St.  Louis  Acad, 
ii.  455  (1866).     Type  locality  not  given. 

*  Presented  at  a  meeting  of  the  Biological  Society  of  Washington,  De- 
cember 2,  1893. 
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Jimcus  innrffiiialiis  pauciatplUitus  En<j;elin.  Trans.  8t.  Louis 
Acad.  ii.  455  (ISHG).  Type  specimen  fivjni  Long  Brancli,  New 
Jersey. 

Stems  in  close  tufts,  seldom  exceeding  50  cm.  in  height;  leaf 
blades  1  to  2.5  mm.  lu'oad  ;  intiorescence  commonly  bearing  5  to 
15  heads  ;  heads  usually  5-  to  lO-flowered ;  inner  perianth  jDarts 
broadly  obtuse ;  seed  narrowly  oblong,  0.4  to  0.5  mm.  in  length, 
short-stalked  at  the  base,  attenuate-apiculate  at  the  apex,  marked 
with  12  to  16  conspicuous  longitudinal  costa?,  the  intercostal 
spaces  minutely  and  closely  translineolate,  usually  with  an  occa- 
sional transverse  line  similar  to  the  cost.e. 

Specimens  examined  ■' 

Ontario:  Near  Sandwicih,  J.  M.  Bigelow,  September  2,  1866. 

Maine:  York,  M.  L.  Fernald,  July  16,  1891  ;  Cumberland,  J.  IMake. 

New  Hampshii-e  :  East  Jaffrey,  Walter  Deane,  July  17,  1889. 

Massachusetts:  Ipswich,  William  Oakes ;  South  Framingham,  E.  L. 
Sturtevant,  1890;  Cambridge,  M.  L.  Fernald,  September  11,  1891  ; 
Chelsea  Beach  Island,  William  Boott,  Septemlier  10,  1853. 

Connecticut:  Plainville,  J.  N.  Bishop,  1888. 

Rhode  Island:  Providence,  George  Thurber,  June,  1845. 

New  York:  Mariners  Harbor,  Staten  Island,  Arthur  Hollick,  Sei)tember 
o,  1886 ;  Pine  Plains,  Lyman  Hoysradt. 

New  Jersey :  Long  Branch,  C.  W.  Short,  1856. 

Pennsylvania:  Lancaster  county,  T.  C.  Porter,  July  31,  1886;  German- 
town,  Thomas  Meehan,  1867 ;  Grays  Ferry,  Philadelphia,  C.  E. 
Smith  ;  Wysox,  John  Carey,  1841 ;  Westmoreland  county,  P.  E.  Picr- 
ron,  August  11,  1866;  Chester  county,  W.  M.  Canby,  July,  18()6; 
Tinicum,  Bucks  county,  T.  C.  Palmer,  August,  1892. 

Delaware :  W.  M.  Canby ;  Newcastle,  Alexander  Commons,  18(56. 

Illinois :  Athens,  Elihu  Hall,  1864 ;  Beardstown,  C.  E.  Geyer. 

Kentucky :  Lexington,  C.  W.  Short,  1835. 

Missouri:  Carter  county,  B.  F.  Bush,  July  21,  1891. 

District  of  Columbia:  Near  Washington,  L.  F.  Ward,  July  9,  1876,  June 
23,  1878,  July  21,  1878,  and  June  14,  1879 ;  Washington,  :\r.  S.  Bebb, 
1864. 

Virginia:  Between  Princess  Anne  and  Berkeley,  A.  A.  Heller,  No.  1074, 
July  13,  1893;  along  New  River,  Carroll  county,  altitude,  2,200  feet, 
J.  k.  Small,  July  12,  1892 ;  Colonial  Beach,  F.  Y.  Coville,  July  6, 
1890 ;  Ocean  View,  Norfolk  county,  F.  V.  Coville,  June  21,  1890, 

North  Carolina :  Lincolnton,  Lincoln  county,  M.  A.  Curtis;  near  Salis- 
bury, Rowan  county,  A.  A.  Heller,  June  21,  1890;  Carolina  Beach, 
New  Hanover  county,  F.  V.  Coville,  .June  27,  1890. 

Florida:  A.  W.  Chapman:  Duval  county,  A.  M.  Curtiss,  Xo.  2975  in 
part. 
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Juncus  marginatus  aristulatus  (Mx.)- 

Jiiiica>i  aristulatus  Mx.  Fl.  i.  192  (1803).  Type  s})ecimen  from 
either  tlie  Carolinas  or  Georgia. 

Juncus  aristatus  Pers.  Syn.  PI.  i.  385  (1805).  Type  specimen 
tlie  same  as  that  of  Juncus  aristulatus. 

Juncus  biflorus  Ell.  Bot.  i.  407  (1817).  Type  locality,  ten 
miles  from  Savannah,  on  the  road  to  Augusta,  Georgia. 

Juncus  marginatus  odoratus  Torr.  Fl.  Nor.  U.  S.  i.  362  (1824). 
Type  specimen  from  "  Bloomingclale,  near  New  York." 

Juncus  heteranthos  Nutt.  Trans.  Amer.  Phil.  Soc.  new  ser.  v. 
153  (1832-37).  Tyj^e  specimen  collected  along  the  Arkansas 
River. 

Juncus  canaliculatus  Liebm.  Mex.  June.  43  (1850).  Type 
specimen  collected  near  San  Antonio  Huatusco,  in  the  state  of 
Vera  Cruz,  Mexico,  at  the  altitude  of  1,370  meters. 

Juncus  odoratus  Steud.  Syn.  PI.  Glum.  ii.  304  (1855).  Type 
locality  the  same  as  that  of  Juncus  marginatus  odoratus. 

Juncus  margivAituji  biflorus  Engelm.  Trans.  St.  Louis  Acad.  ii. 
455  (^1866).     Type  locality  the  same  as  that  oi  Juncus  biflorus. 

Stems  single  or  in  loose  tufts,  usually  exceeding  50  cm.  in 
length ;  leaf  blades  1  to  5  nun.  broad ;  indorescence  usually  bear- 
ing 20  to  100  heads,  in  depauperate  plants  sometimes  fewer ; 
heads  usually  2-  to  5-tlowered,  becoming  occasionally  10-flow- 
ered;  inner  perianth  parts  In'oadl}^  obtuse;  seed  as  in  the  type 
form,  but  0.5  to  0.6  mm.  long. 

Specimens  examined : 

New  York :  New  York,  at  Bloonuii<)(Uile,  John  Torrey. 

New  Jersey:  Near  Atsion,  C.  F.  Parker,  July  ol,  1SG6 ;  near  Princeton, 
John  Torrey,  July,  1830;  Bui'lington  county,  C.  F.  Parker,  August 
19,  1867;  Dennisville,  Cape  May  county,  C.  F.  Parker,  July  15,  18G6. 

Pennsylvania:  West  Chester,  William  Darlington,  1827. 

Delaware :  Ellendale,  W.  M.  Canby,  September  16,  1891 ;  near  Wilming- 
ton, Alexander  Commons,  July  7  and  24,  1866. 

Maryland:  Garrett  county,  J.  I).  Smith,  July,  1879;  Salisbury,  Alex- 
ander Commons,  July  27, 1865 ;  Salisl)ury,  W.  M.  Canby,  June,  1864. 

N'irginia:  Virginia  Beach,  Princess  Anne  county,  Arthur  Hollick  and  N. 
L.  Britton,  September  26  and  27,  1890 ;  near  Virginia  Beach,  A.  A. 
Heller,  No.  1053,  July  12,  1893;  Colonial  Beach,  F.  V.  Coville,  July 
6,  1890;  Ocean  View,  Norfolk  county,  F.  V.  Coville,  June  21, 1890. 

District  of  Columbia:  Near  Washington,  Lester  F.  Ward,  July  21,  1878. 

North  Carolina:  Wilmington,  M.  A.  Curtis;  near  Wilmington,  F.  V, 
Coville,  June  26,  1890. 
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South  Car(jlina :  Aiken,  H.  W.  Ravenel,  June  12  and  25, 1866,  and  August, 

1869. 
Florida :  Duval  county,  A.   H.  Curti.ss,  No.  2975,  in  part ;  Fort  Meade, 

Polk  county,  J.   D.   Smith,   March,   1880;   Gadden  county,   A.   W. 

Chapman. 
Alabama:  Alexander  Winchell,  Xo.  162;  Montgomery,  Gerald  McCarthy, 

1888 ;  Fly  Creek,  Baldwin  county,  Charles  Mohr,  June  13,  1890. 
Mississippi:  Starkville,  S.  M.  Tracy,  Nos.  1420, 1421,  June  20, 1890;  Ocean 

Springs,  S.  M.  Tracy,  No.  1648,  July  10,  1891. 
Louisiana :  Josiah  Hale. 
Texas:  Hardin  county,  G.  C.  Nealley,  1888;   Houston,  F.  Lindheimer, 

1842. 
Michigan :  Near  Fort  Wayne,  J.   M.  Bigelow,  July  28  to  September  9, 

1866. 
Kentucky:  Le.Kington,  C.  W.  Short,  1835. 
Kansas :  Cherokee  county,  W.  S.  Newlon,  1893. 
Missouri :  St.  Louis,  C.  A.  Geyer,  May,  1842. 
Arkansas:  F.  L.  Harvey,  1882  to  1884;  Little  Rock,  H.  E.  Hasse,  May 

25,  1886. 
Indian  Territory:  Choctaw  agency,  J.  M.  Bigelow. 
Guatemala:  Coban,  Alta  Vera  Paz,  altitude,  4,300  to  4,400  feet,  H.  von 

Turckheim,  No.  431,  April,  1886,  and  April,  1879. 
Brazil:   "  Brasilia  meridionali,"  Sellow. 

Juucus  marginatus  setosus  var.  nov. 

Stems  apparently  in  loose  tufts,  30  to  75  cm.  high  ;  leaf  blades 
1  to  5  mm.  broad ;  inflorescence  and  heads  as  described  in  Juncus 
marginatus  aristalatus;  inner  perianth  parts  narrowly  ovate  to 
lanceolate,  0.3  to  0.4  mm.  in  length,  reticulated  in  12  to  16  longi- 
tudinal rows,  the  areolae  nearly  isodiametrical,  transverse!}"  pluri- 
lineolate. 

Type  specimen  in  the  United  States  National  Herbarium,  col- 
lected June  4,  1882,  in  the  Santa  Catalina  mountains,  Arizona, 
by  C.  G.  Pringle. 

Specimens  examined  : 

Kansas:  Stafford  and  Kingman  counties,  M.  A.  Carlton,  1891. 
Nebraska:  Minden,  Kearney  county,  June,  1891,  intergrading  with  the 

type  form. 
Arizona:  Santa  Catalina  mountains,  C.  G.  Pringle,  June  4,  1882,  and. 

April  14  and  May  16,  1881 ;  Lowell,  W.   F.  Parish,  May  24,   1884  ; 

Apache  Pass,  J.  G.  Lemmon,  No.  313,  1881. 
New  ]Mexico :  Charles  Wright,  No.  1923  in  part,  1851. 
Indian  Territory:  Colbert,  C.  S.  Sheldon,  No.  37,  June  19,  1891 ;  Russell 

Creek,  W.  S.  Newlon,  1893. 
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Texas:   Di-uminond,  F.  Liudheiiuer,  No.  193,  184.'];    Corpus  Christi,  H. 

W.  Ravenel,  April  30,  1869;  Houston,  Eliliu.  Hall,  PI.  Tex.  No.  657, 

April  20,  1872. 
Arkansas:  Little  Rock,  F.  L.  Harve}-,  June,  1880. 
Louisiana:  Port  Eads,  on  ballast  ground,  A.  B.  Langlois,  May  6,  1885. 
Mexico :  Near  Morales,  San  Luis  Potosi,  J.  G.  Schaffner,  No.  500,  1876  ; 

Rio  Blanco,  Jalisco,  Edward  Palmer,  No.  13,  June  8,  1886. 

The  considerations  whicli  have  led  to  the  disposition  of  the 
species  formulated  above  may  be  given  in  sufficient  detail  to 
aid  the  future  student  who  goes  over  the  same  ground. 

The  type  s})ecimen  of  Jaiicus  marginatuSj  which  is  probal)ly  at 
Berlin,  it  has  not  been  possible  to  consult,  but  Rostkovius's  ex- 
cellent figure,  as  well  as  his  description  of  the  plant,  "  culmns 
eredus  'pedalis  vel  sesqidpedalis,^^  "  corymbas  tenninalis  simplex,'''' 
and  "  capitula  octo-  vel  decemflora,^^  besides  the  type  locality,  Penn- 
sylvania, leave  no  doubt  as  to  the  identity  of  the  type  form. 
The  ty})e  specimen  of  Jimcus  cylindricus,  a  fragment  of  which  I 
have  been  able  to  examine  in  the  Engelmann  herbarium,  bears 
heads  with  abnormally  elongated  axes  and  many  flowers.  It 
belongs  clearly  to  some  form  of  Jimctts  marginatus,  probably  to 
the  type  form.  Dr.  Engelmann,  following  a  practice  in  com- 
mon European  use,  gave  to  what  he  considered  the  type  form  a 
varietal  name,  vulgaris,  which,  by  reference  to  No.  38  of  his 
Herbarium  Normale,  is  seen  clearly  to  be  identical  with  Rost- 
kovius's plant.  An  examination  of  the  type  specimen  ofjimcus 
marginatus  paucicapitatus  in  the  Engelmann  herl:)arium  shows 
that  it  belongs  to  the  ty|)e  form  of  Juncus  viarginatus,  and  indeed 
closely  resembles  Rostkovius's  original  figure  of  the  species. 

The  plant  for  which  the  name  Juiicu~s  marginatus  aristalatus  is 
here  ado})ted  has  been  known  currently  as  Juncus  marginatus 
bifiorus.  Micluiux's  Juncus  aristulatus  has  been  referred  by  vari- 
ous authors  to  Juncus  marginatus  without  particular  com{)arison 
with  any  of  its  forms,  but  an  examination  of  his  description 
leaves  no  doubt  regarding  the  plant  he  was  descrilnng,  for  in 
the  expression  "  glomerulis  trijioris  "  he  names  the  most  con- 
spicuous external  feature  of  this  variety.  Persoon's  specific  name 
aristatus  is  an  error  for  aristulatus,  for  Persoon  cited  Michaux  as 
the  author  of  the  name,  with  reference  to  the  page  of  publica- 
tion, and  quoted  his  description  with  but  slight  changes.  Re- 
garding Juncus  bifiorus,  it  should  be  said  that  Elliott  included 
in  his  book  descriptions  of  two  plants  of  the  marginatus  group, 
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one,  which  he  referred  to  Juncus  aristiilatus  Mx.  (citing  it  by 
error,  ap2:>arently  from  Pursh,  Juncus  aristatus,  and  modifying 
Michaux's  description  to  some  extent),  and  another,  which  he 
described  as  a  new  species,  Juncus  biflorus,  with  the  diagnosis 
'^  Juncus  cubno  tripedall^  iereti ;  follis  liaenribm,  plan  is ;  panicula 
decomposlta,  elongata ;  glomeruli.s  bifJorisy  There  can  be  no  doubt 
that  this  plant  is  referalA,le  to  true  Juncus  aristulatus,  and  that 
EIHott  incorrectly  transferred  Michaux's  name  to  some  other 
form,  perhaps  the  type  form,  of  Juncus  marginatus.  Torre3^'s 
Juncus  marginatus  odoratus,  the  original  specimen  of  which  I 
have  examined  in  the  Columbia  College  her))arium,  is  Juncus 
marginatus  aristulatus,  with  3-  to  5-flowered  heads,  and  has  now 
lost  the  pleasant  odor,  probably  accidental,  attributed  to  it  by 
Dr.  Torrey.  Nuttall's  Juncus  heteranthos  can  be  nothing  else 
than  Juncus  marginatus  biflorus,  for  although  his  ty])e  specimen 
appears  to  have  been  lost  he  states  explicitly  in  his  description 
that  the  flowers  are  mostly  in  threes,  and  that  the  inner  perianth 
parts  are  obtuse.  In  describing  the  plant,  therefore,  he  appears 
to  have  been  distinguishing  it  from  the  common  typical  eastern 
form  of  Juncus  marginatus  and  not  to  have  had  in  mind  Elliott's 
Juncus  biflorus.  The  form  ascribed  to  the  inner  perianth  parts 
precludes  its  reference  to  Juncus  marginatus  setosus.  The  type 
specimen  of  Lieljmann's  Juncus  canaliculaius  has  been  examined 
by  Dr.  Franz  Buchenau,  who  refers  it  unhesitatingly  to  Juncus 
marginatus.^  Since  he  does  not  say  that  its  inner  perianth  parts 
are  acute,  I  judge  that  it  is  not  Juncus  marginatus  setosus,  which, 
indeed,  is  very  unlikely  to  occur  in  the  humid  climate  of  Vera 
Cruz.  Neither  is  Liebmann's  plant  referable  to  the  type  form  of 
Juncus  marginatus,  for  that  plant  does  not  range  so  far  south. 
The  Juncus  odoratus  of  Steudel  is  based  on  Juncus  marginatus 
odoratus  Torr.,  to  which  reference  has  already  been  made,  and 
Engelmann's  Juncus  marginatus  biflorus  is  based  upon  Juncu>i 
biflorus  Ell. 

The  variety  described  above  as  new  could  not,  from  its  range, 
have  been  referable  to  any  of  the  plants  whose  names  have  been 
cited  above  as  synonyms  of  Juncus  marginatus  or  its  variety,  with 
the  exception  oi  Juncus  heterant/ios  and  Juncus  camdicukitus,  and 
the  reasons  for  the  reference  of  these  two  plants  to  Juncus  mar- 
ginatus aristulatus  have  been  given  in  the  last  paragraph. 

The  localities  of  specimens  examined  in  the  preparation  of 
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this  paper  have  l)eeii  taken  from  the  hihels  in  the  herharia  of 
Harvard  University,  Columljia  College,  the  Missouri  Botanical 
Garden,  and  the  Academy  of  Natural  Sciences  of  Philadeli)hia, 
the  private  herbaria  of  Mr.  A\"illiam  M.  Canby  and  Captain  John 
Donnell  Smith,  and  the  National  Herbarium. 

The  disposition  which  is  here  made  of  the  tyi)e  form  and 
varieties  of  Jinicus  marginatus  may  serve  as  a  general  illustration 
of  a  method  of  dealing  with  species  and  varieties  which  is  in 
accord  with  our  present  knowledge  of  the  evolution  of  species 
and  of  the  geographic  relationship  of  these  plants  with  each 
other.  The  writer,  having  first  secured  a  considerable  amount 
of  material,  separated  the  specimens  into  the  three  groups  which 
their  examination  naturally  suggested.  Next  the  names  which 
have  been  published  for  any  one  of  these  forms  were  taken  up 
and  the  original  descriptions  and  the  type  specimens  examined. 
In  some  cases  the  t3''pes  were  not  accessible,  and  under  those 
circumstances  it  was  necessary  to  identify  the  plant  either  by 
description  alone  or  by  the  aid  of  collateral  evidence.  In  this 
manner  it  is  believed  that  the  earliest  name  applied  to  each  of 
these  forms  has  been  ascertained,  one  of  them,  as  it  proved,  hav- 
ing never  before  received  a  distinctive  name.  The  next  step  was 
to  lu'ing  together  a  still  larger  number  of  specimens,  identifying 
each  one  according  to  the  facts  already  known,  ascertaining  the 
localit}^  in  which  it  was  collected,  and  marking  its  position  upon 
a  map.  It  was  found  that  the  type  form  of  Jancus  marf/inatus 
merges  by  a  full  series  of  intergrades  into  Juncus  marginatus 
aristalatus,  and  that  in  the  states  of  Nebraska  and  Kansas  it  seems 
to  intergrade  also  with  Juncus  marginatus  setosus.  The  latter  shows 
a  close  relationship  with  the  variety  aristulatus,  but,  so  far  as  indi- 
cated by  the  specimens  examined,  does  not  fully  intergrade  with 
it.  The  differences  between  these  two,  however,  are  so  slight  that 
there  is  reason  to  expect  the  occurrence  of  intergrades.  The 
type  form  of  Jancus  marginatus  ranges  from  Maine  southward 
through  the  Atlantic  States  to  Florida,  and  occurs  again  at  a 
l)omt  in  the  province  of  Ontario  opposite  Detroit.  The  variety 
aristulatus  ranges  from  New  York  city  southward  along  the 
coastal  plains  to  Florida,  westward  through  all  the  States  1>order- 
ing  the  Gulf  of  Mexico,  and  northward,  in  the  Mississippi  valley, 
in  apparently  isolated  localities,  to  southern  Michigan.  South 
of  the  United  States  it  follows  the  eastern  coast  at  least  as 
far  as  Cohan,  Guatemala,  and  one  specimen  is  reported  to  have 
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been  found  in  sonthern  Brazil.  The  variety  selosus  occurs  in 
the  southern  Great  Plains  region,  ranging  over  western  Kansas. 
Indian  Territory,  interior  Texas,  Arizona,  and  New  INIexico. 
and  southward  in  Mexico  to  the  states  of  San  Luis  Potosi  and 
Jalisco.  An  isolated  locality  is  also  known  on  ballast  ground 
in  Louisiana  and  another  in  Arkansas.  The  ranges  of  the  type 
form  and  the  variety  arlstulains.  appear  to  overlap  in  the  Atlantic 
States  over  a  considerable  area.  Ijut  in  reality  the}^  are  i)retty 
well  distinguished,  for  the  latter  charactei'istically  inhabits  sandy 
plains,  particularly  those  along  the  coast,  while  the  type  form 
grows  more  abundantly  in  upland  moist  areas. 

The  most  widely  diffused  and  probably  the  mother  form  of 
Junciis  inarginatus  is  its  variety  aristalatii,s,  which  is  character- 
istic of  the  coastal  plains  from  New  York  to  Texas,  and  extends 
far  up  the  Mississippi  valley,  occurring  among  the  coast  mount- 
ains of  Mexico  southward  to  Guatemala.  Jancm  marginatum 
proper  is  an  outlying  and  probably  dei'ivative  form,  extending 
farther  north  and  farther  inland,  and  presents  a  variation  in  the 
direction  of  smaller  size,  more  reduced  inflorescence,  and  larger 
heads.  Jancus  marginatas  setosus  is  a  second  derivative,  with 
acute,  more  papery  perianth  parts,  and  smaller  seeds,  charac- 
teristic of  moist  places  in  the  subarid  regions  westward  from  the 
range  of  the  mother  form. 

This  test  by  geographic  range  has  checked  and  emphasized 
the  results  obtained  by  a  merely  morphological  examination  of 
specimens,  and  brings  our  knowledge  of  these  ])lants  into  a  form 
more  clearly  expressive  of  their  develo]>mental  relations.  The 
same  method  may  without  doubt  be  applied  to  any  group  of 
plants  with  highly  important  results. 
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Among  the  undescriljed  rodents  now  in  the  collection  of  the 
Division  of  Ornithology  and  Mammalogy  of  the  U.  S.  Depart- 
ment of  Agriculture  are  eight  new  ground  squirrels  of  the  genera 
Spermophilas  and  Tamias.  Five  of  these  are  specifically  distinct 
from  any  heretofore  described ;  the  remaining  three  are  well- 
marked  subspecies.  They  are  here  described  in  advance  of  the 
more  formal  publications  in  which  their  relations  and  distribu- 
tion will  l)e  discussed  at  length. 

Spermophilus  nelsoni  sp.  nov. 
nelson's  spermophile. 

Type  from  Tipton,  San  Joaquin  Valley,  California.  No.  54651  (^  ad. 
United  States  National  Museum,  Department  of  Agriculture  collection. 
Collected  June  24,  1893,  by  C.  P.  Streator  (original  number,  2968). 

Measurements  (taken  in  flesh). — Type  specimen,  J^ :  total  length,  228; 
tail  vertebrae,  71 ;  hind  foot,  41.  Mean  of  29  speciment?  from  type  locality  : 
total  length,  228.6;  tail  vertebra-,  68.4;  hind  foot,  40.4. 

General  Ch.arnclers. — Belongs  to  the  subgenus  Ammospermoph- 
■Hiih;  similar  to  S.  leucurus  in  form  and  pattern  of  markings,  but 
somewhat  larger  and  widely  different  in  color,  the  upper  parts 
being  yellowish-brown. 
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Color. — Up])er  parts  dull  yellowLsli-ln'owu  or  buffy  clay-color, 
which  color  covers  the  outer  surfaces  of  the  legs  and  the  prox- 
imal third  of  the  U[)per  side  of  the  tail ;  a  white  stripe  on  each 
side  reaching  from  l)ehind  shoulder  to  rump;  under  parts,  feet, 
and  eyelids  soiled  whitish,  the  feet  more  or  less  strongly  suf- 
fused with  bufify.  Tail  above  :  proximal  third  buffy  clay-color 
like  back ;  distal  two-thirds  mixed  black  and  -whitish  with  a 
whitish  border;  tail  below  :  soiled  or  buffy  whitish,  bordered 
on  distal  two.-thirds  with  a  broad  subterminal  l)lack  band,  and 
edged  with  whitish.  There  is  also  a  very  narrow  black  zone  at 
the  base  of  the  tail  hairs.  The  upper  parts  are  rather  coarsely 
lined  with  black  hairs  which  are  absent  from  the  legs,  giving  the 
latter  a  slightly  different  tint,  and  in  some  specimens  the  ground 
color  of  the  legs  and  sides  just  above  the  forelegs  is  diflferent, 
being  suffused  with  dull  buffy  ochraceous.  The  fall  and  winter 
pelage  is  darker  and  softer  than  the  summer  pelage. 

Cranial  Characfers. — Skull  similar  to  that  of  S.  lencnrnx,  but 
larger  and  broader;  audital  bulla'  conspicuously  larger,  more 
inflated  and  distinctl)^  corrugated.  The  corrugations  are  due  to 
the  presence  of  two  transverse  constrictions,  marking  the  posi- 
tion of  vascular  canals  ;  the}'  are  faint  or  absent  in  leucurusjiar- 
risi,  and  the  other  pre\'iously  described  forms.  The  rostrum 
and  nasal  bones  are  somewhat  longer,  and  the  upper  incisors 
and  first  upper  premolar  are  larger  than  in  leucuras. 

Specimens  Examined  (all  from  San  Joaquin  Valley,  California). — 
Total  number,  52,  from  the  following  localities :  Tipton  (t3'pe 
locality),  32 ;  Huron,?;  Adobe  Station,  1;  Alila,  2;  Lerdo,  2  ; 
Poso,  3;  Temploa  Mountains,  2;  Lake  Buena  Vista,  3. 

General  Remarks. — The  difference  between  Amm-ospermopJiilus 
nelsoni  and  the  previously  known  members  of  the  group  is  much 
more  decided  than  between  any  of  the  others.  The  animal  is 
larger,  paler,  and  very  different  in  color,  the  upper  parts  being 
everywhere  from  nose  to  tail  a  uniform  dull  yellowish  or  1)uffy 
clay-color,  rather  coarsel}^  lined  with  black  hairs.  The  cranial 
peculiarities  have  been  already  described.  The  fall  molt  evi- 
dently takes  place  early  and  progresses  from  behind  ft)rward,  as 
shown  by  the  13  specimens  collected  by  Mr.  Nelson  in  October. 
All  of  these  liave  completed  or  nearlv  com})leted  the  change, 
the  only  old  hairs  remaining  being  on  the  head  and  belly.  In 
some  of  the  specimens  from  Poso  the  pale,  l)uffy  clay-color  of 
the  head,  still  in  worn  summer  iielage,  is  in  striking  contrast 
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with  tlie  much  darker  tints  of  the  neck  and  back  which  are  com- 
pletely covered  with  the  new  coat.  The  two  are  separated  by  a 
sharp  line  of  demarkation  that  crosses  the  occiput  between  the 
ears. 

Heretofore  no  species  of  the  Animosperinophilus  group  has 
Ijeen  recorded  from  the  San  Joaquin  Valley,  or  in  fact  from  any 
point  west  of  the  great  divide.  It  is  remarkable  that  a  diurnal 
mammal  as  conspicuous  as  the  jjresent  species,  and  one  inhab- 
iting a  region  traversed  by  a  railroad  over  which  numerous 
mammal  collectors  have  passed  again  and  again,  should  have 
remained  undescribed  to  the  present  day. 

Spermophilus  perotensis  j-sp.  nov. 

PEROTE   SPERMOPHn>E. 

Type  from  Perote,  Vera  Cruz,  Mexico.  No.  54274  9  iid.  United 
States  National  Museum  (Department  of  Agriculture  collection).  Col- 
lected by  E.  W.  Nelson  June  8,  189o  (original  number,  4976). 

Measurements  (taken  in  flesh). — Type  specimen:  Total  length,  253;  tail 
vertebrte,  68 ;  hind  foot,  39.  Average  of  14  specimens  from  type  locality  : 
t.jtal  length,  249;  tail  vertebne,  69;  hind  foot,  38.5. 

General  Characters. — This  spermophile  does  not  require  com- 
parison with  any  known  species.  In  size  and  external  appear- 
ance it  resembles  S.  elegans  of  Wyoming,  but  its  cranial  characters 
show  it  to  belong  to  another  subgenus  (Xerospenaophilas).  Ears 
a  mere  rim  ;  tail  rather  short. 

Color. — Upper  parts  grizzled  yellowish  brown,  vermiculated 
posteriorly  by  irregularly  interrupted  lines  of  black  (which  in 
immature  specimens,  and  probably  also  in  new  pelage  in  adults, 
form  the  posterior  borders  of  indistinct  huffy  spots) ;  eyelids 
white ;  under  parts  and  feet  Imff}'.  Tail  above,  grizzled  yel- 
lowish brown  and  black,  the  black  predominating  on  the  distal 
half;  below,  ochraceous  buff,  with  a  distinct  subapical  band  of 
black  encircling  the  distal  half  or  two-thirds. 

Cranial  Characters. — In  cranial  characters  Spermophilus  pero- 
tensis clearly  belongs  to  the  subgenus  Xerospermophilus,  and  to 
that  part  of  the  subgenus  from  which  the  ancestors  of  S.  mexi- 
canus  branched  off".  The  adult  skull  is  larger  and  heavier  than 
that  of  any  other  known  member  of  the  spilosoma  group,  and  re- 
sembles S.  spilosoma  major  more  closely  than  any  other  species. 
The  parietals  are  much  more  highly  arched  above  the  supra- 
occipital,  the  highest  point  being  between  the  postorbital  pro- 
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cesses,  behind  which  the}''  are  even  more  abruptly  decurved  than 
iriS.  mexicaiia ;  the  supraorbital  foramina  are  completely  inclosed 
in  the  superciliary  shelf.  Molars  heavy,  their  crowns  very  broad 
antero-posteriorly ;  first  upper  premolar  relativel}''  large.  In 
many  respects  the  skull  of  S.  peroiensis  resembles  that  of  S.  mexi- 
canus. 

Geographic  Distribution  and  Fannal  Position. — The  range  of  this 
species,  according  to  INIr.  Nelson,  is  "the  extreme  eastern  border 
of  the  Mexican  table-land  at  Perote,  Vera  Cruz,  at  an  altitude 
of  7,800  or  7,900  feet."  Its  feunal  position  is  along  the  upi)er 
border  of  the  Upper  Sonoran  zone. 

General  Remarks.— ^Sixteen  specimens  of  this  new  Sperm ophile 
are  before  me,  all  collected  at  Perote  by  Mr.  Nelson.  They  vary 
but  little,  except  in  the  degree  of  visibility  of  the  obsolescent 
spots  and  the  tint  of  the  u^jper  parts — differences  resulting  from 
the  wearing  off  of  the  tips  of  the  hairs. 

Speimophilus  spilosoma  annecteiis  t^p.   nov. 

PADRE    ISLAND   SPERMOPHILE. 

Type»from  Padke  Island,  Texas.  No.  I^fig  c?  yg--acl.  United  States 
National  INIuseum,  Dei^artment  of  Agriculture  collection.  Collected  Au- 
gust 24,  1891,  by  William  Lloyd  (original  number,  694). 

Measurements  (taken  in  flesh).— Total  length,  220;  tail  vertebrae,  60; 
hind  foot,  36.  In  8  adults  from  the  type  locality  the  tail  vertebnie  vary 
from  55  to  75  mm.  and  the  hind  foot  from  .35  to  38  mm. 

General  Characters. — S.  annectens  is  about  the  size  of  S.  sjiilo- 
soma  major,  which  it  resembles  in  coloration  and  markings, 
though  the  pelage  has  a  grayish  cast  suggesting  S.  ohsoletus.  Ear 
a  mere  rim,  about  3  mm.  high  at  highest  pomt. 

Color. — Upper  parts  dull  grayish  brown ;  back  beset  with  ill- 
defined  huffy  spots,  margined  posteriorly  with  dusky  in  unworn 
pelage ;  under  parts  soiled  white.  Eyelids  white.  Tail  concolor 
with  back  or  a  little  more  fulvous,  its  distal  half  or  two-thirds 
bordered  with  a  subapical  black  band  beyond  which  the  tips 
of  the  hairs  are  buff'y-ochraceous.  Immature  specimens  and 
young  of  the  year  are  more  brownish  than  the  adults  and  show 
the  spots  much  more  distinctl}',  as  usual  in  the  spiloiioma  grouj). 

Cranial  and  Dental  Characters. — Compared  with  S.  spilosoiiia 
major,  the  skull  of  S.  annectens  is  longer,  but  is  actually  as  well 
as  relatively  narrower  across  the  zygomatic  arches,  particularly 
anteriorly,  where' the  anterior  roots  are  ])inched  in  as  in  Ictido- 
mijs ;  frontals  broader  interorbitally ;  fronto-nasal  region  more 
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convex ;  supraorbital  foramina  usually  completely  inclosed  ; 
postorbital  processes  more  strongly  decurved  ;  audital  bullae 
smaller;  postzygomatic  notch  almost  obsolete ;  rostrum  broader 
across  the  base,  with  the  lateral  angle  less  marked.  Under  jaw 
larger  and  heavier,  with  posterior  edge  of  inflected  angular 
process  broader,-  shorter,  and  less  transverse.  The  cranium  as 
a  whole  is  narrower  and  higher  than  in  any  known  member  of 
the  subgenus  Xeroqwrmophiltis. 

The  dentition  is  unusually  heavy  for  the  subgenus,  and  the 
crown  of  the  last  upper  molar  is  about  as  long  antero-posteriorly 
^as  transversely.  The  first  upper  premolar  is  about  one-third  the 
size  of  the  second.  In  all  of  these  respects,  except  the  character 
of  the  angular  process  of  the  mandible,  the  cranial  peculiarities 
of  *S^.  annectens  depart  from  the  S.  spilosoma  type  and  resemble  the 
;S'.  mexicana  type. 

General  Remarks. — Fourteen  specimens  of  this  animal  are  in 
the  Department  collection,  13  from  Padre  Island,  Texas,  and 
1  from  the  mainland  at  the  mouth  of  the  Rio  Grande.  Padre 
Island  is  a  long  spit  of  sand  in  the  Gulf  of  Mexico  just  north  of 
the  mouth  of  the  Rio  Grande. 

Spermophilus  beecheyi  fisheri  8ub8p.  nov. 

FISriEIt'S   (JROUXD    SQUIRREL. 

Type  from  Kern  Valley,  Califorxi.\  (25  miles  above  Kernville).  No. 
4138 i  (^  ^tl.  United  States  National  Musemn,  Department  of  Agrienlture 
collection.  Collected  July  6,  1891,  l)y  Dr.  A.  K.  Fisher  (original  numlxT, 
741). 

Mea.'^areincnti<  of  Type  Specimen  (taken  in  tiesh). — Total  lengtli,  415;  tail 
vertebrfe,  175;  hind  foot,  58. 

General  Characters. — Similar  to  S.  beecheyi,  but  everywhere 
much  paler;  sides  of  neck  and  shoulder-stripes  clear  silvery 
Avhite,  in  striking  contrast  with  the  color  of  the  body ;  sides  of 
body  thickly  beset  with  indistinct  whitish  spots,  narrowl}''  bor- 
dered with  dusky  posteriorly.  (In  true  beecheyi  the  spots  are 
much  less  numerous,  less  distinct,  and  tend  to  run  together  so 
as  to  form  irregular  transverse  bands.)  Ear  stripe  not  sharply 
defined  and  not  so  pure  black  as  in  beecheyi ;  eyelids  and  lower 
part  of  face  whitish  ;  under  parts  and  feet  bufly. 

General  Remarks. — This  large  ground  squirrel  is  by  far  the 
most  striking  and  handsome  of  the  subgenus  Otospermophilus, 
and  I  take  pleasure  in  naming  it  in  honor  of  one  of  the  natural- 
ists of  the  Death  Valley  Expedition,  Dr.  A.  K.  Fisher,  who  col- 
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lected  the  type  specimen.  Numerous  specimens  were  ol)taine(l  by 
the  expedition  in  Kern  Valley,  Walker  Pass,  Owens  Valley,  and 
in  the  Coso,  Argus,  and  Panamint  Mountains,  California. 

Spermophilus  chrysodeirus  brevicaudus  ssuhsp.  nov. 

8AX    BERNARDIXO    SPEKMOI'IIILK. 

Type  from  Sax  Bkkxardino  Peak,  Cai.ifouxia.  No.  5(i()61  9  ad. 
United  States  National  Museum,  Department  of  Agriculture  collection. 
Collected  October  9,  1893,  by  J.  E.  McLellan  (original  numl)er,  274). 

Measuremi'iits  of  Type  Specimen  (taken  in  flesh). — Total  length, — ;  tail 
vertebne,  —  ;  liind  foot,  ^ — . 

General  Characters. — Similar  to  S.  chr[iso(leira-'<^  l>ut  with  much 
shorter  tail,  somewhat  shorter  hind  foot,  and  duller  mantle  over 
head  and  shoulders.  The  tail  averages  about  75  mm.,  while 
that  oi  chrysodeirus  averages  90  nnii.  or  more. 

Color  (of  type  si^ecimen). — Back  and  rump  grizzled  gray  tinged 
with  brownish ;  sides  paler;  a  dull  fulvous  mantle  over  head 
and  neck,  hardly  reaching  shoulders  ;  color  of  head  shading  to- 
Avard  brick-red ;  sides  of  neck  behind  ears  bufiy-ochraceous ;  a 
broad  whitish  stripe,  bordered  on  each  side  b}'  a  broad  black 
stripe,*cxtends  from  the  shoulder  to  the  rump  on  each  side,  and 
the  white  reaches  beyond  the  black  in  both  directions ;  hind 
foot  dull  whitish  ;  tail  above,  proximal  half  grizzled  ;  distal  half 
black,  edged  with  fulvous;  tail  below,  chestnut,  bordered  with 
black  and  edged  with  fulvous. 

Number  of  specimens  examined,  7 ;  all  from  San  Bernardino 
M  ou  ntai  n  s ,  Ca  1  i  f o  r  n  i  a . 

Tamias  panamintinus  ,sp.   nov. 

PANAMIXT   CnU'MUXK. 

Type  from  Paxamixt  Mouxtaixs,  Califorxi.a.  (between  Death  Valley 
and  Panamint  Valley).  Exact  locality,  Johnson  Cafion.  No.  |^5g|  J^ 
ad.  United  States  National  Museum,  Department  of  Agriculture  collec- 
tion.    Collected  by  E.  W.  Nelson  April  3,  1891  (original  number,  723). 

Memarementii  of  Type  Specimen  (taken  in  flesh).— Total  length,  208;  tail 
vertebra',  96;  hind  foot,  31.  Ear  from  notch,  16  (measured  in  dry  skin). 
Average  measurements  of  50  adult  specimens  from  type  locality  :  total 
length,  208;  tail  vertebra-,  90.4;  hind  foot,  31. 

General  Characters. — About  the  size  of  T.  quadrlrittutus,  but  re- 
sembles T.  .■^peciosas  much  more  closely  in  coloration,  being  a 
paler  form  with  obsolescent  facial  stripes  and  less  distinct  dorsal 
stripes,  Avhich  are  shorter  posteriorly,  leaving  the  rump  clear 
gray.     Ears  smaller  than  in  speciosus;  ear  stripes  nearly  obso- 
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lete.  Tail  rich  orange-rufous  botli  al)ove  and  below  and  only 
narrowly  margined  with  black.  Hind  foot  shorter  than  in  any 
other  member  of  the  speclosus  group. 

Color. —  Wititer  pelage:  Top  of  head  and  rump  ash  gray;  back 
of  neck  and  inner  i)air  of  dorsal  light  stripes  pale  vinaceous  drab, 
fading  into  gray  posteriorly  ;  dorsal  strii)es  short,  not  continuing 
over  rump  ;  outer  ]xiir  of  light  strii)es  dull  whitish  ;  all  five  dark 
dorsal  stri})es  dull  fulvous  ;  sides  gray,  washed  ^vith  buify  ochra- 
ceous.  Face  stripes  indistinct;  those  below  the  eye  obsolete. 
Tall:  upper  surface  rich  orange  rufous  (from  the  l)road  sub-basal 
zone  of  this  color),  which  is  only  heightened  by  the  narrow  sub- 
apical  zone  of  black  and  the  yellowish  tips  of  the  hairs ;  under 
surface  deep  orange  rufous,  with  a  narrow  submarginal  1)and  of 
black,  bordered  with  yellowish. 

Summer  Pelage :  Similar  to  winter  pelage,  excei)t  that  the  sides 
and  dark  dorsal  stripes  are  suffused  with  ferruginous,  and  the 
median  part  of  the  central  stripe  is  blackish  posteriorly. 

Cranial  Characters. — Skulls  of  T.  panamintinus  resemble  those 
of  T.  quadrivittatus  from  the  type  locality  in  Colorado  so  closely 
that  the  two  are  hardly  distinguishable,  though  the  skull  of  the 
Panamint  animal  is  slightly  smaller  and  more  depressed  in  the 
fronto-nasal  region,  and  has  larger  audital  bulke.  Contrasted 
with  T.  speciosus,  the  brain  case  is  flatter  and  the  audital  bulla? 
conspicuously  larger. 

General  Remarks. — In  winter  pelage  jxinaniintinus  differs  from 
speciostiAi,  the  only  form  with  which  it  requires  comparison,  in 
having  all  of  the  stripes  less  distinct,  particularl}^  those  of  the 
face  and  ears ;  the  dorsal  stripes  shorter,  not  running  back  over 
the  rump,  which  is  clear  gray ;  the  outer  pair  of  white  stripes 
narrower,  shorter,  and  less  pure  white ;  the  dark  dorsal  stripes 
pale  fulvous  instead  of  dark  umber;  the  shoulders  and  back  of 
the  neck  suffused  with  buflr3'-ochraceous  instead  of  being  gray, 
and  the  rufous  of  the  distal  half  of  the  tail  not  o1)scured  by 
black. 

In  summer  pelage  it  resembles  speciosus  much  more  closely, 
but  may  be  distinguished  by  less  vivid  tints,  paler  facial  stripes, 
narrower  outer  dorsal  white  stripe,  obsolescent  ear  stripes,  pale 
gray  rump,  and  by  the  small  amount  of  black  on  the  tail.  In 
all  pelages  the  black  on  the  tail  is  very  much  restricted,  permit- 
ting the  rufous  to  show  through  on  the  upper  surface  for  its 
entire  length,  thus  imparting  to  it  a  peculiar  ruddy  glow  not 
seen  in  any  other  species. 
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Geographic  Distribution. —  Tiimias  panamintinus  is  an  inhalntant 
of  the  desert  ranges  of  the  west  side  of  the  Great  Basin  in  Cali- 
fornia and  Nevada,  where  110  specimens  were  obtained  b_y  the 
Death  Valley  Expedition. 

Tamias  callipeplus  sp.  nov. 

MOUNT   PIXOS   CHIPMUNK. 

Type  from  summit  of  Mount  Pinos,  Ventura  County,  California.  Xo. 
frill  &  yg-^^-d.  United  States  National  Museum,  Department  of  A-gri- 
culture  collection.  Collected  by  E.  W.  Nelson  October  20,  1891  (original 
number,  1344). 

Measurements  of  Type  Specimru  (taken  in  flesh). — Total  length,  212;  tail 
vertebrje,  92;  hind  foot,  33.5.  Average  measurements  of  four  specimens 
from  type  locality:  total  length,  210;  tail  vertebr?e,  91.7;  hind  foot,  34. 

General  Characters. — Agrees  with  speci.osas,  its  nearest  relative, 
in  size,  proportions,  and  pattern  of  markings,  including  the  great 
breadth  of  the  outer  white  dorsal  stripe.  It  differs  from  speciosus 
in  having  the  thighs  and  rump  yellowish  instead  of  gray,  the 
back  of  the  neck  and  inner  pair  of  light  dorsal  stripes  vinaceous- 
drab  instead  of  gray ;  the  post-auricular  patches  larger,  purer 
white,  and  more  sharply  defined,  and  the  black  on  the  tail  much 
less  extensive.     Ears  large. 

Color. —  Winter  pelage:  No  gray  anywhere;  top  of  head,  back 
of  neck,  and  inner  pair  of  light  dorsal  stripes  vinaceous  drab) 
tinged  with  ochraceous  on  the  shoulders,  becoming  fulvous  on 
the  flanks,  and  yellowish  on  the  thighs  and  rump  ;  outer  white 
stripes  very  broad  (as  in- speciosus)  and  slightly  obscured  poste- 
riorly by  dark-tipped  hairs ;  median  dorsal  stripe  dark  umber- 
brown,  bordered  and  obscured  bv  rusty  ;  inner  pair  of  dark 
stripes  ferruginous;  outer  })air  fulvous,  not  defined  below,  pass- 
ing into  fulvous  of  flanks ;  post-auricular  spots  large,  sharply 
defined,  and  pure  white  ;  ear  stripes  sharp,  the  posterior  pure 
white,  the  anterior  black,  edged  in  front  basally  witli  rusty ; 
facial  stripes  intensely  colored  and  sharply  defined,  the  middle 
or  orbital  stripe  black,  becoming  rast}^  at  the  base  of  the  ear; 
feet  faintly  washed  with  fulvous;  tail  orange  rufous,  broadly 
tipped  and  narrowly  bordered  with  black,  and  edged  with  yel- 
lowish ;  the  rufous  obscured  on  upper  surface  by  black  subapical 
and  yellowish  apical  zones  on  the  hairs ;  belly  and  throat  pure 
white,  the  dark  basal  color  showing  through  in  places. 

Cranial  and  Dental  Characters. — No  cranial  characters  of  im- 
portance have  been  discovered,  though  the  brain  case  is  slightly 
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more  arched  in  the  posterior  frontal  region  tlian  in  spcciosus. 
The  molariform  teeth  are  somewhat  heavier,  and  tlie  last  np])er 
molar  has  the  heel  more  developed. 

(jencral  Remarks. — Tamias  calllpeplH.'s  differs  from  both  speciosus 
and  panaminthiits  in  having  the  hinder  parts  of  the  body  yel- 
lowish instead  of  gray,  and  in  the  purer  white  and  larger  size  of 
the  post-auricular  spots.  It  agrees  with  panamintinics  and  differs 
from  speciosus  in  the  vinaceous  tinge  of  the  back  of  the  neck  ond 
inner  jiair  of  pale  dorsal  stripes,  and  in  the  color  of  the  tail.  It 
differs  from  panainintuiics  and  agrees  Avith  speciosus  in  the  bright- 
ness and  sharpness  of  the  facial  stripes  and  ear  strijjes,  the  great 
breadth  of  the  outer  pair  of  dorsal  white  stripes,  in  the  posterior 
extension  of  the  dorsal  stripes  over  the  rump,  and  in  the  large 
size  of  the  hind  foot. 

Tamias  caUipeplus  is  treated  as  a  full  species  instead  of  a  sub- 
species on  account  of  its  isolated  geographic  position,  intergrades 
being  impossible  Ijecause  tlie  mountains  on  both  sides  of  Mount 
Piiios  do  not  attain  sufficient  altitude  to  provide  the  cool  tem- 
perature required  l)y  the  species. 

Tamias  alpinus  s}).  iiov. 
A LPJ XK  cm  I'.Ar rx  k  . 

Type  from  Big  Cottonwood  Meadows,  High  Sierra,  California,  just 
south  of  ]Mouut  Whitney  (ahitude,  3,050  meters  or  10,000  feet).  No.  |§f  |f 
9  yg.-ad.  United  States  National  Museum,  Department  of  Agriculture 
collection.  Collected  by  Basil  Hicks  Dutcher  August  12,  1891  (original 
number,  191). 

3feasurementx  of  Type  Sped iiu'ii  (taken  in  flesh). — Total  length,  189;  tail 
vertebra?,  82;  hind  foot,  29.  Ear  from  notch,  13  (in  dry  skin).  Average 
measurements  of  15  specimens  from  type  locality :  totallength,  185;  tail 
vertebrae,  79;  hind  foot,  29.3. 

General  Characters. — Size,  small ;  resembles  T.  viinimus  'ptctus 
in  size,  proportions,  and  general  appearance,  but  is  much  paler 
in  breeding  pelage  and  much  more  ferruginous  in  midsummer 
pelage;  may  be  distinguished  from  pictus  in  all  pelages  by  the 
tail,  which  is  much  broader  and  more  bushy,  hoary  above,  and 
broadly  tipped  with  black  both  above  and  below. 

Color. — Fall  pelage :  General  color  of  upper  parts,  hoary  gray 
suffused  on  the  flanks  with  buff'y-ochraceous ;  median  dorsal 
stripe  dusky,  obscured  by  pale  rusty ;  lateral  dorsal  dark  stripe 
pale  ferruginous  ;  inner  pair  of  white  stripes  hoary  gray  ;  outer 
pair  white   and  ver}'   broad   (as   in   speciosu><) ;    post-auricular 
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patches  whitish,  injt  sharply  defined;  facial  stripes  pale;  ear 
stripes  indistinct ;  legs  and  feet  gray.  Tail :  upper  surface 
hoary  (rarel}^  yellowish),  becoming  black  toward  the  tip  (the 
individual  hairs  buffy  gray  sub-basally,  then  black,  and  broadly 
tipped  with  pale  buffy  gray  or  yellowish) ;  under  surface,  pale 
buft'y  fulvous,  bordered  and  broadl}^  tip[)ed  with  black,  broadly 
edged  laterally  with  pale  buffy. 

Summer  Pelage :  Dorsal  dai'k  stripes  l)right  ferruginous  ;  facial 
stripes  strengthened  by  dull  rusty ;  flanks  bright  fulvous,  the 
fulvous  reaching  forward  over  shoulders  to  sides  of  neck. 

Cranial  Characters. — Skull  similar  in  size  and  general  appear- 
ance to  that  of  T.  minimus  pictus,  but  with  longer  nasals  and 
nasal  branches  of  premaxillaries.  The  length  of  the  nasals 
equals  or  exceeds  the  combined  length  of  the  basioccipital  and 
basisphenoid.  In  minimus  the  nasals  fall  considerably  short  of 
this  measurement.''^ 

General  Remarks. — The  Alpine  chipmunk  is  one  of  the  two 
smallest  chipmunks  known,  the  other  being  the  Sage  Plains 
species  (T.  minimus),  which  it  resembles  in  general  appearance, 
except  in  the  full  summer  pelage.  In  all  pelages  it  may  be  dis- 
tinguished from  minim.us  liy  the  tail,  which  is  hoary  above 
(rarely  yellowish) ;  is  broader  and  more  l)ushy,  and  has  the 
lilack  terminal  part  much  longer.  The  outer  pair  of  white  dorsal 
stripes  also  are  much  broader,  as  in  speciosus.  In  spring  and 
early  summer,  before  the  post-breeding  molt,  the  animal  is  very 
much  paler  than  the  palest  specimens  of  minimus  2'>icfus.  In 
midsumer  pelage,  on  the  other  hand,  the  sides  and  dark  stripes 
are  deeper  ferruginous  than  ever  seen  in  the  brightest  summer 
specimens  of  minimus  pictus  or  even  m.iaimus  consobrinus,  and  in 
high-colored  individuals  even  the  inner  pair  of  light  stripes  are 
sometimes  obscured  by  rusty. 

Geographic  Distribution. — This  beautiful  little  chi[>munk  is  re- 
stricted, so  far  as  known,  to  the  alpine  sunnnits  of  the  High 
Sierra,  where  it  lives  among  rocks  at  timber-line,  ranging  a  little 
al>ove  and  a  little  below  the  ui)])er  limit  of  tree  growth.  Thus 
the  haunts  of  the  alpine  chi])munk  are  the  same  as  those  of  the 
pika  {Lagovips),  the  alpine  marmot  {Arciomys  jiari venter),  and 
the  mountain  sheep  {Ovis  canadensis).  No  mammal  ranges 
higher.  Sixty  specimens  were  obtained  liy  the  Death  Valley 
Expedition. 

*Tlus  has  been  verified  in  100  skulls,  50  of  al^iimis  and  50  of  Diinhniifi 
and  subspecies. 
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DESCRIPTION  OF  A  NEW  SPECIES  OF  ARVICOLA,  OF 
THE  IMYNOMES  GROUP,  FROM  ALASKA. 

BY  E.  W.  NELSON. 


Arvicola  operarius  s[).  iiov. 

THE    TUNDRA    MOUSE. 

Arricdid  rij>ariiis  hori'dUa  Nelson  and  True,  Repoi't  ajton  Natural  History 
Collections  in  Alaska,  1887,  i)p.  275,  276,  Series  A  (not  Richardson). 

Type  No.  2  2  21.5-  United  States  National  Museum.  From  St.  Michaels, 
N(jrton  Sound,  Alaska.     Novemlter,  1879.     Collected  by  p].  W.  Nelson. 

Me  ma  roar.  Ills. — Average  ineasurenieuts,  in  niillinieters,  of  live 
dried  skins,  Ml  and  winter  specimens,  from  St.  Michaels  are 
as  follows:  Total  leng'th,  104.5;  length  of  tail  vertebrie,  25.2 ; 
hind  foot,  17.9;  ear  from  front  l)ase,  9.8.' 

(Jolor. — The  dorsal  surface,  including  the  top  and  sides  of  the 
head,  is  pale,  dull  fulvous  or  fawn  color,  thinly  washed  with 
darker  from  the  overlying  )>lack  tips  of  the  long  liairs.  On  the 
sides  the  fulvous  of  the  back  shade-^  gradually  into  the  paler 
lower  surface  and  sometimes  forms  a  faint  wash  over  most  of  the 
under  parts.  The  top  of  tlie  tail  is  dark  l)rown,  in  contrast  Avith 
the  color  of  the  back,  and  its  sides  and  lower  surface  are  white. 
The  under  surface  is  plain,  dull,  grayish  white,  including  upper 
lips,  chin,  and  throat,  and  extending  laterally  to  the  insertion 
of  the  legs.  In  some  cases  the  white  area  is  separated  from  the 
white  under  surface  of  the  tail  by  a  narrow  baiid  of  fulvous 
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which  iiieioses  the  base  of  this  meiiiljer  below.  The  feet  and 
legs  are  dull  whitish.  The  fur  is  long  and  very  soft,  except  on 
the  tail.  The  tail  hairs  are  rather  coarse  and  stiff  and  the  termi- 
nal pencil  is  peculiarly  bristl}^  with  a  length  of  (3  mm. 

The  ears  are  rounded  and  clothed  on  the  inner  side  of  conch 
by  yellow  hairs.     They  are  whoU}^  concealed  by  the  fur. 

Tlie  under  fur,  with  basal  two-thirds  of  the 
long  hairs,  is  of  a  uniform  dark  slaty  color ; 
succeeding  the  dark  base  the  majority  of  the 
long  hairs  of  the  back  have  a  plain  fulvous  tip. 
The  tips  of  the  longest  hairs,  however,  are 
].)lack,  succeeding  a  yellowish  zone,  thus  pro- 
ducing a  slight  wash  of  darker  over  the  back. 

A  slight  variation  in  color  is  apparent  among 
the  specimens,  due  to  the  varying  intensity  oj 
the   fulvous.      The   soles   of  feet   are   naked- 
The  thumb  nail  is  short,  stout,  and  spatulate 
and  does  not  extend  beyond  end  of  the  thumb. 
Dentition. — The  accompanying  figure  shows 
the  pattern  of  the  crowns  of  the  molar  teeth. 
Skull  measurements  of  five  specimens  of  Arvicola  operarius 
from  St.  Michaels,  Alaska  : 


Molar  teeth  of  Arvi 
cola  operarius  x  o. 

a,  upper;   6,  lower. 


U.  S.  National  Museum  numbers. . 

22225 

21. 
12.5 
3.5 

22212 

21. 
12.5 
3.5 

22224 

22214 

22223 

Bai^ilar  length  of  Hen.«el 

Greatest  zygomatic  widtli 

Interorbital  constriction 

21. 
12.5 
3.5 

21. 
12.75 
3.25 

20.75 

12.5 

3 . 5 

The  present  s])ecies  may  be  readily  distinguished  from  any 
known  American  Arvicola  by  its  smaller  size  and  pale  fulvous 
color.  It  is  very  abundant  along  the  coast  tundras  of  Bering 
Sea  from  Cape  Vancouver  north  at  least  to  Bering  Straits,  in- 
cluding Nelson,  St.  Michaels,  and  Stewart  Islands.  It  makes 
numerous  runwa3^s  through  the  moss  and  under  the  grass  in  all 
the  tundra  districts  where  it  lives,  and  as  winter  appn)aches 
gathers  stores  of  small  bulbous  roots,  sometimes  placing  a  peck 
or  more  in  a  single  cavity  just  below  tiie  surface  on  a  mossy 
knoll  or  slope. 


A  New  Species  of  Arvicola.  141 

For  a  short  period  before  the  first  snowfall  in  autumn  the 
Eskimo  women  and  cliildren  search  for  these  stores  with  pointed 
sticks,  which  tliey  thrust  into  the  sides  of  mossy  banks  in  suit- 
able })laces,  the  spot  being  found  by  the  ease  with  ^vhich  the 
stick  jienetrates  the  few  inches  of  mossy  cover.  In  this  way  con- 
sideraljle  quantities  of  this  food  are  gathered,  and  during  the 
following  winter  it  is  boiled  and  eaten  as  a  delicacy.  The  boiled 
roots  have  a  flavor  like  a  boiled  unripe  sweet  potato  and  are  very 
palatable  during  the  long  winter  fare  of  meat  and  fish.  During 
seasons  when  the  snow  remains  on  the  ground  from  fall  until 
spring,  comparatively  few  of  these  mice  come  about  the  houses 
until  the  snow  begins  to  melt  in  spring,  when  they  always  become 
numerous  there. 

A  winter  thaw  occurs  at  intervals  of  several  years,  melting 
away  nearly  all  of  the  snow.  At  such  times  the  water  perco- 
lates into  all  of  their  runwaj^s  and  storehouses,  and  the  quickly 
succeeding  cold  freezes  them  solid  for  the  remainder  of  the 
season.  In  this  way  the  majority  of  these  mice  arc  at  once  be- 
reft of  shelter  and  food,  and  are  found  wandering  a1)0ut  on  the 
surface  of  the  tundras,  wliere  many  are  eaten  by  foxes  and  other 
animals,  while  others  freeze  to  deqith,  and  scores  swarm  about 
the  native  villages  and  the  fur-trader  stations. 

Ordinarily  in  spring,  as  the  snow  melts  away,  many  winter 
Ijurrows  are  revealed  just  at  the  lower  surface  of  the  snow. 
Their  burrowing  can  never  extend  very  deep  in  many  jjlaces 
where  the  permanently  frozen  soil  lies  at  a  cleptli  of  from  one  to 
two  feet.  On  a  dry  peat  knoll  fronting  the  sea  near  St.  Michaels 
I  once  followed  their  holes  to  a  depth  of  about  two  feet. 

The  Eskimo  boys  trap  them  in  toy  trai)S  modeled  after  those 
used  by  the  men  for  larger  game,  and  the  children  use  their 
skins  for  blankets  and  clothing  for  dolls. 

These  mice  are  omnivorous,  and  when  two  or  more  are  con- 
fined together  in  a  l)Ox  the  stronger  usually  kill  and  i»artly 
devour  the  weaker. 

Through  the  kindness  of  J)r.  ('.  Hart  Merriam  I  am  able  to 
l)resent  herewith  a  plate  showing  the  character  of  the  dentition 
of  this  species.  I  wish  also  to  acknowledge  herein  my  indebted- 
ness to  the  courtesy  of  Mr.  F.  W.  True,  Curator  of  Mannnals  in 
the  I  nited  States  National  Museum,  who  kindly  })laced  the  speci- 
mens of  the  Alaskan  Arvlcolie  at  my  disposal. 
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PRELIMINARY    DESCRIPTIONS    OF    FOUR    NEW 

MAMMALS   FROM  SOUTHERN   MEXICO, 

COLLECTED  BY  E.  W.  NELSON. 

BY  C.  HART  MERRIAM,  M.  D. 


Lepus  orizabae  sp.  iiov 


.MT.    OIUZABA    COTTONTAIL. 


Type  from  Mt.  Okizaha,  State  of  Puebla,  Mexico  (altitude  about  !»,500 
feet).  No.  53318  $  ad.  United  States  National  Museum,  Department  of 
Agriculture  collection.  Collected  April  24,  1893,  by  E.  W.  Nelson  (origi- 
nal number,  4730). 

Measurements  of  Type  Spechaen  (taken  in  Hesli). — Total  lengtb,  3'J.j  ;  tail 
A'ertebrse,  51  ;  hind  foot,  90. 

General  Characters. — Similar  to  L.  arizomv  in  general  appear- 
ance and  length  of  ear,  1  nit  very  much  darker  and  differing  con- 
siderably in  color ;  pectoral  band  Ijroad  and  full,  forming  a  dis- 
tinct ruff. 

Color. — Head,  back-saddle,  and  thigh  streaks  grizzled  bufty 
clay-color  and  black,  the  admixture  of  black  plentiful  and  uni- 
form ;  flanks  and  rump  mixed  gray  and  black,  the  gray  particu- 
larly clear  on  rump  ;  upper  side  of  tail  grizzled  drab-gray,  with 
tips  of  hairs  buffy ;  nape  patch  and  fore  and  hind  feet,  dull 
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fulvous,  palest  on  inner  sides  of  hind  feet;  pectoral  collar  drab, 
with  tips  of  long  hairs  bufty  ;  chin,  throat,  middle  of  belly  and 
under  side  of  tail,  pure  white  with  under  fur  plumbeous  except 
under  tail,  where  the  fur  is  white  throughout;  ears  dull  grayish 
brown,  bordered  apicall}'  with  a  lirown  band,  which  is  not  very 
well  defined ;  anterior  edge  fringed  with  whitish. 

Cranial  Characters. — Skull  similar  to  that  of  L.  arizoiue,  but 
Avitli  audital  bulla)  much  smaller. 


Sciuius  nelsoni  .sp.  iiuv. 
nelson's  squirrel. 

Type  from  Huitzilac,  Morelos,  Mexico.  No.  51157  ?  ad.  United 
States  National  Museum,  Department  of  Agriculture  collection.  Collected 
January  I,  1893,  by  E.  W.  Nelson  (original  number,  4144). 

Measuremmts  of  Type  Specimen  (taken  in  flesh). — Total  length,  500;  tail 
vertebrpe,  246 ;  hind  foot,  68.  Average  measurements  of  4  specimens  from 
type  locality  :  Total  length,  527  ;  tail  vertebrpe,  262  ;  liind  foot,  70. 

General  Characters. — Premolars  f ;  size  large,  about  equaling 
S.  cervicalis;  color  of  upper  parts  uniform.  No  trace  of  nuchal 
patch  or  rump  patch. 

Color. — Type  Specimen  :  Upper  j^arts  from  nose  to  tail  grizzled 
yellowish  brown ;  under  parts  grizzled  fulvous,  purest  on  throat 
and  breast,  much  mixed  with  black  posteriorly;  end  of  nose, 
ears,  and  feet  black,  the  feet  (both  fore  and  hind)  more  or  less 
grizzled  (probably  a  seasonal  character,  as  the  feet  are  wholly 
black  in  most  of  the  specimens);  tail  black;  upper  side  with 
tips  of  hairs  whitish  ;  under  side  bordered  with  whitish.  Below 
the  broad  subterminal  black  zone  there  is  a  concealed  zone  of 
dull  fulvous. 

Other  Specimens. — Some  specimens  are  much  darker  than 
others,  and  the  difference  seems  to  be  seasonal.  In  some  the 
head,  feet,  and  legs  are  intense  black.  The  feet  are  almost 
wholly  black  in  nearly  all  the  14  specimens,  and  the  under  parts 
are  usually  blacker  than  in  the  type.  The  tail  is  usually  l)lack, 
washed  above  and  on  the  sides  with  whitish,  but  in  some  speci- 
mens the  under  side  is  grizzled  from  admixture  of  black  and  dull 
buffy-gray.  Two  or  three  of  the  specimens  show  a  whitisli  s})ot 
(usually  rather  indistinct)  at  the  posterior  base  of  the  ear. 

Specimens  examined,  14 :  4  from  Huitzilac,  Morelos ;  9  from 
Ajusco,  Mexico,  and  1  from  Salazar,  Mexico. 
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Thomomys  orizabae  ,sp.  nov. 

MT.  ORIZABA    THOMOMYS. 

Type  from  Mr.  Orizaba,  State  of  Puebla,  Mexico  (altitude,  about 
9,500  feet).  No.  53616  $  ad.  United  States  National  Museum,  Depart- 
ment of  Agriculture  collection.  Collected  April  25,  1893,  by  E.  W.  Nelson 
(original  number,  47-t-l). 

Measurements  (taken  in  flesh). — Type  specimen:  Total  length,  217  ;  tail 
vertebrae,  68;  hind  foot,  30.  Average  measurements  of  13  specimens 
from  type  locality :  total  length,  213  ;  tail  vertebrae,  66  ;  hijjd  foot,  29. 

General  Characters. — Size  medium ;  soot3^-plumbeous  phase 
dominant ;  fulvous  phase  resembling  T.  fulvus,  but  duller.  Tail 
longer  than  in  T.falvm;  well  haired;  fore  and  hind  feet  well 
haired. 

Color. — Plaiiibeoas  phase  (the  t}- i)e  and  15  out  of  a  total  of  17 
specimens  from  type  locality  are  in  this  phase) :  Everywhere 
uniform  slate-black  (faintly  paler  below)  except  distal  part 
of  fore  and  hind  feet,  distal  third  of  tail,  and  inside  of  cheek 
pouches,  wliich  are  white  (sometimes  also  a  few  white  hairs 
about  mouth  and  under  chin).  The  color  of  the  body  always 
passes  down  over  the  wrists  and  ankles  and  usually  reaches  half 
way  to  the  toes — sometimes  further. 

Fulvous  "phase:  Upper  parts  dark  umber-brown,  becoming 
dusky  on  nose  and  dull  fulvous  on  sides ;  under  parts  buffy- 
fulvous,  the  plumbeous  basal  fur  shoAving  through  in  places; 
under  side  of  face  Ijlackish ;  feet  and  distal  tliird  of  tail  white. 
(Only  2  specimens,  one  of  which  is  very  young,  out  of  a  total 
of  17,  are  in  this  pelage.) 

Cranial  Characters. —The.  skull  of  T.  orizabx  difiers  from  that 
of  T.  peregrinns  here  described  (the  onl}-  species  thus  far  recorded 
from  southern  Mexico)  in  the  following  particulars :  Muzzle 
longer  and  much  broader ;  frontals  anteriorly  much  broader ; 
ascending  branches  of  premaxilla3  much  broader  and  blunter 
posteriorly.  The  breadth  of  muzzle  acros.s  ascending  branches 
of  premaxilLne,  and  breadth  of  frontals  anteriorly,  is  considerably 
greater  tlian  the  interorljital  breadth  ;  \n  percgriaus  the  contrary 
is  true. 
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Thomomys   peregrinus  sp.  nov. 

WANDERING    THOMOMYS. 

Type  from  Salazar,  State  of  Mexico.  No.  oOloO  9  yg--ad.  United 
States  National  Museum,  Department  of  Agriculture  Collection.  Collected 
October  23,  18'.»2,  by  E.  W.  Nelson  (original  number,  3()()8). 

Measurements  (taken  in  flesh.) — Type  specimen:  Total  length,  207  ;  tail 
vertebrte,  72 ;  hind  foot,  28.5.  Average  measurements  of  10  specimens 
from  type  locality  :  Total  length,  201  ;  tail  vertebrte,  57  ;  hind  foot,  28. 

General  Characters. — Similar  to  T.fulvus,  but  much  darker  and 
duller,  lacking  the  bright  golden-fulvous  tints  of  that  species, 
and  differing  also  in  cranial  characters.  The  incisors  curve  far 
forward. 

Color. — Upper  parts  dark  umber-brown,  becoming  sooty-black 
on  head  and  along  middle  of  back,  and  dull  fulvous  on  sides  ; 
end  of  nose,  broad  ring  round  mouth,  and  ear-patches  blackish  ; 
under  parts  buff}',  the  plumbeous  basal  fur  showing  through  ; 
toes  of  fore  feet,  most  of  hind  feet,  and  distal  i  or  *  of  tail 
white.  On  the  hind  feet  the  dark  color  of  upper  parts  reaches 
down  over  ankles  ;  on  fore  feet  it  usually  comes  down  to  or  near 
bases  of  toes. 

Cranial  Characters. — Compared  with  T.  orizahm  the  muzzle  is 
very  narrow,  the  breadth  across  ascending  branches  of  premax- 
illse  being  much  less  than  the  interorbital  breadth.  The  frontals 
anteriorly  are  also  considerably  narrower  than  interorbitally, 
and  the  premaxilla3  are  slender  and  pointed  posteriorly.  In 
young  and  middle-aged  skulls  the  interparietal  is  straight  })0s- 
teriorly,  broadly  rounded  anteriorly,  and  nearly  twice  as  broad 
as  long ;  in  old  skulls  it  is  roughly  subquadrate. 
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THE  YELT.OW  BEAR  OF  LOUISIANA,  UBSUS 
L  UTEOL US  G RIFFITII. 

BY  C.  HART  MERRIAM,  M.  D. 


Ursm  luteolus  Griffith,  Order  Carnivora,  1.S21,  2:lf3-2o7,  with  colored  jilate. 
Ursus  atnericamis  Baird,  Mammals  of  North  America,  IS.o?,  217  and  222 

(in  part — not  of  Pallas  1. 
Urm><  cinnamomeus  Brown,  Forest  and  Stream,  December  16,  189o,  oil) 

(in  part — not  c'lnnamominn  of  Aiulubon  and  Bachman). 

In  the  year  1800  Shaw  mentioned  and  in  part  described  a 
yellow  bear  from  the  sonthern  United  States,  but  did  not  giv^e  it 
a  specific  name,  referring  it  to  the  black  bear  as  a  variety,  with 
a  quer3^  His  account  in  full  is  as  follows  :  "  Yellow  bear. 
Among  Mr.  Catton's  figures  of  quadrupeds  a  representation  is 
given  of  a  yellow^  bear  from  the  living  animal  then  kept  in  the 
Towner.  The  following  is  the  description  accompanying  the  jolate 
referred  to:  'The  yellow  bear  from  Carolina  (as  the  American 
bears  in  general  are)  is  rather  smaller  than  the  European  bears ;  it 
has  also  a  more  pleasant  and  agreeable  countenance,  is  joerfectly 
tame  and  sociable ;  the  color  a  lively,  bright  orange,  of  a  red- 
dish cast;  the  hair  thick,  long,  and  silky.  Its  other  properties 
are  the  same  as  of  the  species  in  general.'  "  (General  Zoology, 
vol.  I,  part  II,  Mammalia,  1800,  p.  454.) 

In  1821  Edward  Griffith,  in  his  important  and  rather  rare 
work  on  the  Garni vora,  named  this  bear  Urws  hiteolva,  and  gave 
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a  colored  plate  of  it.  His  description  is  as  follows :  "  Yellow 
bear.  Ursus  luteolas.  The  AmvU'ican  yellow  bear  has  been  spoken 
of  as  a  variety  of  the  black  bear  of  that  continent.  Independ- 
ently of  the  individual  mentioned  in  Shaw's  Zoology,  j\[ajor 
Smith  has  a  drawing  of  one,  taken  in  Louisiana  *  and  there  is  a 
fine  specimen  now  in  the  Tower,  which  is  aptly  called,  from  its 
color,  the  cinnamon  bear.  This  last  is  smaller;  the  forehead 
more  convex ;  the  nose  more  conical  than  in  the  black  species ; 
the  ears  also  stand  farther  back ;  the  i)hysiognomy  may  be  said 
to  be  more  fox-like,  and  the  hair  is  not  so  long  or  thick.  It  is 
gentle  in  disposition,  which,  indeed,  is  expressed  in  the  counte- 
nance of  the  animal  very  decidedly.  We  cannot,  therefore,  but 
conclude  that  the  hereditary  distinctive  differences  of  color, 
organization,  and  moral  character  are  quite  sufficient  to  consti- 
tute this  a  separate  si^ecies. 

"  The  yellow  bear  was  formerly  common  in  Virginia,  and  is 
still  frequently  met  with  in  northwestern  Louisiana,  where  it  is 
called  the  white  bear,  and  seems  generally,  though  without 
doubt  erroneously,  to  be  considered  an  accidental  variet}?-,  the 
offspring  of  the  black  bear.  It  subsists  on  honey,  acorns,  &c., 
as  well  as  flesh."  (Descriptions  of  Vertebrated  Animals,  Order 
Carnivora,  London,  1821,  236-237,  and  col.  pi.) 

Six  3^ears  later,  in  the  mammal  part  of  his  well-known  edition 
of  Cuvier's  Animal  Kingdom,  Griffith  reluctantly  treats  the  spe- 
cies as  a  variet}'  of  the  American  black  bear,  saying :  "  The 
Baron  [Cuvier]  also  thinks  that  the  yellow  bear  of  Carolina  is  a 
variety  of  the  same  species.  This  is  scientifically  termed  the 
Ursus  lateolas.  We  shall  not  venture  to  assert,  in  contradiction 
to  the  authority  of  the  Baron,  that  this  ])ear  forms  a  distinct 
species,  but  assuredly  it  is  a  very  strongly  marked  variety. 
;i;  >K  *  Tliey  were  formerly  common  in  Virginia,  and  they 
are  still  abundant  in  northwestern  Louisiana,  where  they  are 
called  white  bears,  and  are  said  to  feed  chiefly  on  hoiie}^,  on 
acorns  of  a  large  size^  wild  1)erries,  &c."  (Griffith's  Cuvier,  Mam- 
malia, II,  1827j  228-229.)  Whether  or  not  two  distinct  bears 
were  confounded  in  the  original  description  is  of  little  conse- 

*  Lest  any  one  should  suppose  that  the  old  Territory  of  Louisiana, 
stretcliing  westward  to  the  Rockj'  mountains,  was  meant,  it  may  he  stated 
that  the  present  boundaries  of  Louisiana  were  fixed  in  1812,  nine  years 
hefore  the  pul)lication  of  (xritfith's  oriuinal  descrij>tiou  and  fifteen  years 
before  his  second. 
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quence,  the  fact  remaining  that  Griffith's  IJrsiis  luteolvswas  based 
primarily  upon  the  Louisiana  animal — figured  by  Major  Ham- 
ilton Smith;  hence  his  name  must  hold  for  the  species  if  it  is 
found  distinct  from  the  connnon  black  bear  of  the  eastern 
United  States  {Ursiis  (tmerlcanus). 

When  engaged  upon  a  revision  of  the  North  American  bears 
some  time  ago  I  was  struck  by  certain  cranial  and  dental  pecu- 
liarities possessed  by  five  skulls^'"  from  Prairie  Mer  Rouge,  More- 
house parish,  Louisiana,  which  led  me  to  regard  the  species  as 
very  distinct  from  the  two  species  now  commonly  recognized  as 
inhaljiting  the  United  States,  namely,  Ursus  amcricanus  Pallas 
and  U.  horrlbilis  Ord.  Owing  to  the  absence  of  skins  of  this 
animal,  and  the  rather  scanty  material  illustrative  of  several 
other  points  concerned  in  a  proper  elaboration  of  the  group, 
publication  of  the  review  in  question  was  deferred.  The  recent 
appearance  of  an  article  by  Mr.  Arthur  p]rwin  Brown,t  superin- 
tendent of  the  Zoological  Garden  at  Pliiladelphia,  in  which  this 
remarkable  bear  is  in  part  described,  though  wrongly  referred, 
makes  it  desirable  to  issue  a  preliminary  description  of  the  spe- 
cies, based  on  the  meager  material  now  in  hand.  The  following 
description  is  based  wholly  on  the  skulls  from  Mer  Rouge,  Lou- 
isiana, of  which  No.  1155  may  ])e  regarded  as  the  type. 

Cranial  Characters. — Skull  long  and  flat;  fronto-parietal  re- 
gion depressed  ;  profile  of  top  of  skull  (including  crest)  nearly  a 
straight  line;  sagittal  crest  long  and  high,  about  half  the  length 
of  upper  side  of  skull  in  old  age.  C'ontrasted  with  old  skulls  of 
male  black  bears  from  the  Adirondacks,  in  northern  New  York, 
the  three  old  male  skulls  from  Mer  Rouge.  Louisiana,  differ  uni- 
formly in  the  following  particulars  :  They  are  longer  and  flatter ; 
the  occipito-sphenoid  length  X  is  greater;  the  distance  from  fora- 
men magnum  to  plane  of  front  of  last  U})per  molar  is  greater ;  the 
ratio  of  zygomatic  breadth  to  basilar  length  is  less ;  the  ratio  of 
postpalatal  length  §  to  occipito-sphenoid  length  is  considerably 
greater. 

*  These  skulls  have  been  in  the  United  States  National  Museum  manj'- 
years  and  sonie  of  their  peculiarities  wei-e  mentioned  by  Baird  in  his 
great  work  on  the  Mammals  of  North  America  in  1857. 

t  Forest  and  Stream,  New  York,  Dec.  16,  ISO.'],  518-519. 

X  Occipito-sijhenoid  length — distance  from  anterior  Up  of  foramen  mag- 
num to  suture  between  basisphenoid  and  presphenoid. 

?  Post-palatal  length — distance  from  anterior  lip  of  f(jramen  magnum  to 
post-palatal  notcli. 
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The  largest  of  the  three  okl  male  skulls  from  Mer  Rouge,  Louis- 
iana (No.  1155  United  States  National  Museum),  affords  the 
following  measurements  :  Basal  length  (basion  to  front  of  pre- 
maxilla),  292;  basilar  length  of  Hensel,  288;  zygomatic  breadth, 
187  ;  occipito-sphenoid  length,  89  ;  postpalatal  length,  134  ;  dis- 
tance from  inferior  lip  of  foraiiien  magnum  to  plane  of  front  of 
last  upper  molar,  193 ;  interorbital  breadth,  68 ;  distance  betwean 
postorbital  processes,  97 ;  occipito-nasal  length,  276 ;  greatest 
length  of  skull,  326. 

Dental  Characters. — Molars  larger  than  in  any  known  species 
of  the  black  bear  group  (subgenus  Eaarctos  Gray) ;  last  upper 
molar  in  particular  very  large  and  notalile  for  its  great  breadth 
as  well  as  length,  measuring  30  by  17  mm.  in  an  old  male  from 
Prairie  Mer  Rouge  (No.  1155),  and  doubtless  larger  in  early  life, 
as  the  tooth  is  much  worn;  the  first  upper  molar  in  the  same 
specimen  measures  19.5  by  15.7  mm.  The  fourth  lower  pre- 
molar is  trituberculate,  having  distinct  cusps  on  the  cingulum 
both  anteriorly  and  posteriorly.*  The  latter  is  notched  in  the 
middle  longitudinally,  giving  it  a  double  crown.  In  addition 
to  these  cusps,  one  of  the  females  with  less  worn  teeth  than  the 
others  has  a  small  but  distinct  peg-like  projection  rising  from 
the  cingulum  on  the  inner  side  near  the  middle,  and  closely 
pressed  against  the  main  cusp,  from  which  it  projects  only 
slightly.  But  this  tooth  is  subject  to  so  much  individual  varia- 
tion in  bears  from  the  same  locality  that  it  would  be  unsafe  to 
place  any  reliance  on  the  peculiarity  here  described  unless  it 
is  found  to  hold  good  in  a  larger  number  of  individuals  than  are 
now  available  for  comparison.  Traces  of  it  exist,  however,  in 
the  other  female  from  Prairie  Mer  Rouge  (No.  988),  which  is 
older  and  has  the  teeth  more  worn. 

Color. — The  name  '  yellow  bear '  given  to  this  species  by 
Shaw  and  Griffith  points  to  a  marked  peculiarity  of  coloration, 
and  Mr.  Arthur  Erwin  Brown,  in  liis  interesting  article  already 
referred  to,  describes  one  of  his  specimens  as  "  flaxen  color,  with 
traces  of  a  darker  shade  on  the  nape."  The  skull  and  teeth  of 
this  specimen  are  not  described,  Init  the  inference  is  that  they 
agree  with  the  Ozark  skull.  Another  bear,  believed  by  Mr. 
Brown  to  be  this  species,  is  described  as  follows :  "  The  color  of 

*  Black  bears  from  tlie  Adirondacks  and  various  other  places  often 
have  a  distinctly  trituberculate  crown  to  the  tooth  in  question  (pmj), 
but  they  lack  the  other  peculiarities  mentioned. 
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the  s])eciinen  now  living  [in  the  Philadelphia  Zoological  Garden] 
is  in  autumn  a  rich  reddish  brown,  almost  bay.  As  his  coat 
becomes  worn  and  faded  he  becomes  pale  j^ellowish  brown, 
the  color  being  generally  uniform  over  the  body."*  This 
bear  was  presented  to  the  garden  b}^  the  late  General  James 
S.  Brisbin,  then  stationed  at  Omaha,  Nebraska,  from  which  cir- 
cumstance Mr.  Brown  infers  that  it  came  from  the  Rocky 
Mountain  region — an  inference  tliat  hardly  seems  safe,  particu- 
larly if  the  animal  really  proves  to  be  U.  lateolns.  On  the  other 
hand,  it  is  by  no  means  certain  that  litteolas  is  always  yellow  ; 
and  if  I  were  to  hazard  a  conjecture,  in  view  of  what  little  is 
known  on  the  subject,  it  would  be  to  the  effect  that  the  normal 
color  is  black. 

Geof/raphic  D  1st rlh alio n. — Very  little  is  known  of  the  geographic 
distribution  of  this  bear  further  than  the  fact  that  it  inhabits 
Louisiana.  It  may  be  found  to  range  over  much  of  the  low- 
lands of  the  Gulf  and  South  Atlantic  states,  and  to  intergrade 
with  the  black  bear  of  the  mountains  of  Tenjiessee  and  the  Caro- 
linas.  A  semi-fossil  skull  from  the  bed  of  an  old  stream  near 
Fort  Worth,  Texas,  examined  by  me,  and  the  skull  found  by 
Professor  Cope  in  a  cave  in  the  Ozark  hills,  in  southern  Missouri, 
recently  described  by  Mr.  Arthur  E.  Brown,  may  belong  to  an 
ancestor  of  this  species  rather  than  the  species  itself. 

The  name  c»ma/)iomwm  of  Audubon  and  Bachmany  cannot 
be  applied  to  this  species,  because  lateolns  has  thirty-three  years' 
priority,  and  also  because  clnnamomum  was  based  on  an  animal 
from  the  northern  Rocky  mountains,  which  has  small  molars, 
like  the  common  black  bear  of  the  northeastern  United  States. 

"'Torest  and  Stream,  December  IG,  18^3,  51-8. 

t  Ui'sas  ainericanus  var.  clnnamoriiam  Audubon  and  Bachnian,  (.^uadru- 
peds  of  North  Auierica,  vol.  iii.  1S54,  125-127. 


ALPHABETICAL  INDEX. 


A. 

PAGE 

Acanthoceras  (?)  justina^ 17,  38 

Adeorbis 101 

Alucita  kellicottii 52 

Ammonites  (Bachiceras)  pedernalis 102 

(Schloenbachia)  acute-carinatus.  ..102 

Ammospermophilus 129,  130,  131 

Anazyga 78 

Ancylobrachia 72,  73,  77 

Anomia  texana 16,  22 

Araucarites .40 

Arctomys  flaviventer 138 

Arthropoda 17,  39 

Arvicola  emmonsii 60 

operarius 139 

riparius  boreali.s 139 

Ashmead.  Wm.  H.,  elected xii 

Athyridse 76 

Atretia 81 

Atrypa 76 

reticularis 77 

Atrypidse 76.  77 


B. 


Bailey,  Vernon,  The  Burrows  of  Five- 
toed  Kangaroo  Rats vii 

Balcer,  Franlf.  Recent  Discoveries  in  the 

Nervous  System vii 

Remarks iv,  v,  vii,  xiii 

Bangs.  Outram,  elected vii 

Barbatia  parv  amissouriensis .16,  26 

Bassaris '.  gg 

Bean.  T.  H.,  remarks iv,  xiii 

Bear,  Yellow 147,  ]5o 

Beecher,  Charles  E..  Development  of 
the  Brachial  Supports  in  Die- 
lasma  and  Zygospira.  By 
Charles  E    Beecher  and  Charles 

Schuchert  VI 

Blodgett,  F.  H.,  Notes  on  the  Develop- 
ment of  the  Bulb  of  the  Adders' 

Tongue xiii 

Brachial  supports 71 

Brown,  Herbert,  elected ' ! ! .  vii 

Bucciuopsis  (?)  parryi '.17  33 

Burgess,  E.  S xi,  xiii 

Burroughs,  J., viii 

C. 

Calliostoma lOi 

Camarella ....80 

bisculata 80 

Caprina  limestone 97,  98,  icio.  io4 

Cardium  ( ?)  sevierese 16  29 

Centronella 72,  73  75  81 

Cerithium  austinensis .102 

obliterato-granosum ! . !  J02 

Certhia  familaris  americana 63 

Chamida; 100,  101,  ids,  io3 

(Jhelonia 17 

Chickering,  J.  W.,  The  Botanical' Land-' ' 

scape ix 

IChione  (?)  decepta "i6'''7 


Chrysostoma loi 

Cistella 81 

Cladophyllia  furcifera .........]]]        ioi 

Ccelosmilia  americana loi 

Coelospira .'.76  77 

barrandei .'.77 

marginalis 77 

Coleopterous  larva3 52 

Comanche  series 9 '  97 

Cook,  O.  F.,  Notes  on  the  Natural'ms-  ' 

tory  of  Liberia ix 

Coralliochama 100 

Corbicula  arkansaensis 16  29 

Cottontail.  Orizaba 143 

Cretaceous  formations 97 

Coville.  Frederick  Vernon,  Characteris-  " 

tics  and- Adaptations  of  a  Desert 

Flora ix 

Juncus  marginatus  and  its  vari- 

eties 121 

Remarks iv,  vii,  viii,  x,  xi,  xii 

Cricetus  myoides 55 

Crocodilia 17 

Cucullffia  comanchensis 16  25 

gratiota .'.■'.'".'  .'.'.'.'16,'  25 

"         terminalis, I6  25 

Cylindrites  (?)  sp ""17'  33 

Cypridea  texana, 17'  39 


Dall,   Wm.   H..  New  Forms  of  Fossils 
from    the    Old    Miocene   of   the 

Gulf  States xi 

Remarks,  etc. . . .  iv,vi,vii,viii^xi,xii  xiii 

Dayia 74  go 

Dewey,  L.  H.,  Geographic  Distribution  ' 

of  Grasses  in  the  United  States. .    x 

navicula 74 

Diceras  (?) '.'.'.'.'.'.'.'.'.'.'.m 

Dielasma 71   7->  73 

turgida ..'.'.'  .".'71.'  73,'  77 

Dinosauria 17 

Diplostoma  (?)  bulbivoruin.. 113  114 

Dipodomys 83,  85,  90,  95,  96 

californicus 91,  92 

merriami 91,  92,  95!  96 

phillipii 83,  90 

phillipsi  83,84,86,87,89,91,92,93,95,96 

philhpsii 83,  91,  95 

spectabilis n,  95 

Doran,  E.  W.,  Development  of  the  In- 
testines of  Tadpoles viii 

Doubleday,  H.  H..  elected '     y 


E. 


Echinodermata ]6  2I 

Epiaster  (?)  sp !!!!!!l6!  21 

Eriphyla  pikensis 16  ''8 

Evans,  Walter  H. ,  elected ..'.7v 

Remarks '     'jx 

Everman.  Barton  W..  The  Ic'hthyoiogic  ' 

Features  of  the  Black  Hills x 

Remarks vi,  vii  xi^ 


154 


Aljyhaletical  Index. 


PAGE 

Fairchild,  D.  G.,  Notes  on  Apple  and 

Pear  Fusicladii v 

Fernow.  B.  E.,  Remai-ks.  etc iv.  xii.  xiii 

What  are  the  Special  Needs  of  the 

Biological  Society  of  Washing- 
ton   xii 

Foraminif era 16.  ;iO 

Fredericksburg  division 10,  11 


Galloway,  B.  T., xiii 

Gerboa ^9 

Gill,  T iv.  vii,  ix,  xi  xii,  xiii 

Glauconia  (':) 102 

Goniolina -10 

Goode.  G.  B iv.  xiii 

Gurley,  R.  R-.  Natural  Selection  as  ex- 
emplilied    by    the    Cackling   of 

Hens ix 

Gwynia SI 


H. 


Hadena  stipata 52 

Hallina 72,  74.  78.  82 

nicoletti 74 

saffordi 74 

Hallock.  Charles,  The  Geographical  Dis- 
tribution of  the  Musk-Ox vi 

Hammond,  W.  A vii 

Hasbrouck,  E.  M..  The  Breeding  of  the 

Bald  Eagle  near  Mt.  Vernon viii 

The  Development  of  the  Append- 
ages of  the  Cedar  Wax-wing vii 

Helicocryptus 101 

Helicopegmata 73.  76,  77 

Hesperomys 

campestris 60 

gracilis 61 

leucopus 57,  58 

maniculatus 60 

m.yoides 55,  59,  62 

Hesperoyucca 42 

Hill,  Robert  T..  Notes  on  the  Paleon- 
tology of  the  Comanche  Series v 

Paleontology    of    the    Cretaceous 

Formations  of  Texas.      The  In- 
vertebrate Paleontology  of  the 

Trinity  Division 9 

The  Paleontology  of  the  Creta- 
ceous Formations  of  Texas.  The 
Invertebrate  F'ossils  of  the  Cap- 

rina  Limestone  Beds 97 

Remarks vi 

Hippurites 103,  104, 108 

flabellata  104 

r     texanus 108 

Holectypus 101 

Holm,  T iv 

Howard,  L.  O iv.  v,  viii.  xi.  xiii 


I. 


Ichthyosarcolithus  anguis 102,  103 

(Caprina)  crassipira. .  .103 

('r)guadalupa3 103 

(■:')occidentalis 103 

(?)planata 103 

(y)texaua 103 

Ictidorays 1 32 

Insects,  Yucca 41.  47 

Isocardia  ( 't)  medialis 16,  31 


J- 

PAGE 

Jackson.  Sheldon.   The  Introduction  of 

Reindeer  in  Alaska vii 

Remarlvs vi 

Jumping  mouse 1 

Juncus  aristatus 123.  125.  126 

aristulatus 123.  125.  126 

biflorus 123.  126 

canaliculatus 123 

heteranthos 123.  126 

cvlindricus 121 .  125 

mnrginatus 121.  125.  126.  127.  128 

■■      aristulatus  123. 125. 126, 127. 128 

•■      biflorus ■ 123 

paueicapitatus 125 

"      setosus 126.  127 

vulgaris 1 21 .  125 

odoratus 123 

setosus 124.  126 

Juvavella 72 

K. 

Kangaroo  rat 83 

"  Mexican 83 

Knowlton,  F.  H iv.  xiii 

L. 

Lagomy  s 1 1 7,  1 38 

Lagomys  collaris 1 17.  1 18.  1 19.  12(1 

princeps    117.119.120 

schisticeps 1 19.  120 

Leda  (?)  harveyi 16.  25 

Lepidoptera 52 

LeiJidopterous  larvae 52 

Lepidotus 17 

Lepus  arizonse 144 

Orizaba? 143 

Lucas.    F.   A..   The  Food  of  Humming 

Birds vii 

Remarks,  etc iv.  viii.  ix.  xiii 

Luke,  D.  D.,  elected v 


M. 


McCormick.  L.  M..  A  Hybrid  between 
Pyranga  rubra  and  erythrome- 

la's viii 

Macandrevia 72 

Macrocolus  halticus 91.  94.  95.  96 

Mazama  montana 118 

Merioneslabradorius 2 

Merriam.  C.  Hart,  Biology  in  our  Col- 
leges   xi 

Descriptions  of  eight  new  Ground 

Squirrels  of  the  genera  Sperrao- 
philus  and  Tamias.  from  Califor- 
nia. Texas,  and  Mexico 129 

The  Fauna  and  Flora  of  Eastern 

Wyoming xii 

The  Four-toed  Kangaroo  Rats vi 

Preliminary    descriptions  of  four 

new  mammals  from  Southern 
Mexico,  collected  by  E.  W.  Nel- 
son   1-13 

Re-discovery  of  the  Mexican  Kan- 
garoo Rat.  Dipodomys  phillipsi 
Gray.    With  field  notes  by  E.  W. 

Nelson 83 

Remarks  on  the  Genus  Geomys  — xii 

Two    new    Wood   rats    from    the 

plateau  region  of  Arizona  (Neo- 
toma  pinetorum  and  N.  arizona*). 
With  remarks  on  the  validity  of 
Genus  Teonoma  of  Gray 109 


.  [Iji/nlln'f  i<ill    I  ii(l<  .r. 


155 


PACJE 

The    Yellow    Hear    of    Loulsiuna. 

Uisiis  lulcolus  (Ji-imtli 147 

Kemui'Us.etc.  iv.vl.vii.viii.ix.xi.xii.xiii 

and     Vernon     Bailey.     Notes    on 

Biolooical       Ret'onaoisance      of 

Wyoming xi 

Merriam.  Florence  A.,  elected vii 

Miller,  Jr..  Gerrit  S..  A  New  Jumping 

Mouse  {ZapiiK  i/itit/in'-f) .vi 

A  Jumping  mouse  (Zapii.t  iii.<tlff/>ix 

Miller)  new  to  the  United  Stales 1 

— — -Description  of  a  new  White-footed 
mouse  from  the  Eastern  United 

States 55 

Notes  on  Thomomys  bulbivorus. ...  1 13 

Modiola  branneri \G.  24 

MoUusca •*:2 

Molluscoidea 1(5.  *i 

Monopleura  marcida 16.  39.  10.2.  103 

pinguiscula 16.  39.  103.  103 

subtriquetra 103 

texana 103 

Moore.  V.  A..  The  Distribution  of  Patho- 
genic Bacteria  in  the  Upper  Air 
Passages  of  Domesticated  Ani- 
mals   X 

Observations  on  the  Distributions 

and    Specific    Character    of    the 

Streptococci  Group  of  Bacteria ix 

See  also  Smith.  T..  and  Moore. 

Mus  agrarius  americanus 59    | 

bairdii 61 .  63    I 

michiganensis 61 

noveboracensis 59 

sylvaticus 59 

noveboracensis 59    | 

Museulus  leucopus 59 

M.vnomes 139 


N. 


Natica  (V)  texana 16.  32 

Natica  ( Amauropsis)  avellana 10-i 

Nelson.  E.  W..  A  New  Species  of  Lago- 

my s  from  Alaska xiii 

Description  of  a  new  Species   of 

Lagomys  from  Alaska 117 

Description  of  a  new   Species  of 

Arvicola.  of  the  Mynomes  group. 

from  Alaska 139 

(See  also  Merriam.) 

Nelson's.  Henry  Clay,  death viii 

Neoioma 109 

arizonaj 109.  110.  Ill 

cinerea HO.  113 

fuscipes 10<i.  Ill 

mexicana HI.  113 

pinetorum 109.  1 1 1 

Norinea 

austinensis 17.  36.  101 

cullrispira 101 

subula 103 

Neritiua  sp 17.  37 

Neumayria  walcotti 1 7.  37 

Ne  wberria 73 

Nordqvist  Dr..  a  guest vli 

Remarks vii 

Nucleatula 73 

Nucleospiridie 76 


( )bolella HO 

Officers  elected  Dec.  31 .  1H93 iv 

Officers  elected  Dec.  30.  1893 xiii 

Orbituliles  texana 40 

Oslrea  frunkliui It!.  33 


p.\(;k 

joana- io.t 

muusoui 103.  105 

Otospermophilus 133 

Ovis  canadensis 13K 

dalli 118 


P. 


Palmer.  T.  S iv.  x,  xiii 

Parasmilia  austinensis 101 

Patella 101 

Patellina  texana 16.  30 

Paterina 80 

Pecten  stantoni 16.  34 

Pedregal 87 

Pentamerus 80 

Perognathus 85.  89.  95.  96 

Perodipus 89 

Pholadomva  knowltonl 16.  30 

lerchi 16.30 

Pileolus 101 

Plagioptvchus  (?)  cordatus 103 

Plantai  17.  39 

Pleurocora  coale.scens 101 

texana 101 

Pleuromya  ( ':)  henselli 16.  31 

Pollination.  Yucca 41 

Pratt.  F.  C.  elected xii 

Prodoxids 50.  51 .  53 

Prodoxus 47.  53 

cinereus 48.  51 

coloradensis 47 

deeipiens 49 

intermedius 49 

intricatus 50 

reticulatus 48.  50 

Pronuba 41.  43.  53,  53 

Pronuba  maculata 41.  43.  44.  45.  46.  51.  53 

synthetica 46.  53 

yuccasella 43.  44.  45.  46.  49.  53 

Protoeardia  sp 16.  ri9  • 

Pterophorid 53 

Pterophorida>  53 


R. 


Radiolites 102.  104.  108 

Radiolites  austinensis 100.  103 

davidsonii 102.  103.  106.  108 

texana 102.  103 

Rathbun.  R iv.  xiii 

Reusselieria 72 

Requiena  bicornis 103 

patagiata 102.  103 

texana 103.  103 

texana  (?) 16.38 

Reyburn.  R viii 

Riley.  C.  V..  Further  notes  on  the  Yucca 

Insects  and  Yucca  Pollination 41 

^ — Further    Notes    on    Yucca    Polli- 
nation  xi 

Remarks,  etc iv. viii. x.xi, xii. xiii. 

Rives.  William  C.  elected viii 

Rose.  J.  N..  Two  Trees  of  Economic  Im- 
portance from  Mexico ix 

Remarks xii 

Rostracea. ...  * 80.  81 

Roth.  Filibert.  elected xiii 

Rudista' 103 

Rudistes V)9.  100.  103 


.Schaeffer.  E.  M xi 

Schuchert.  Charles,  elected x 

Development  of  the  TSrachial  Sup- 


156 


[Ijflnlhi  flctll    Indr.r. 


pa(;e 
ports  iu  DieUisma  and  Z.VROspira. 
By  Charles  E.  Beecher  and 
Charles  Schuchert.  And  on  the 
Development  of  the  shell  of 
Zygospira      recurvirostra.        By 

Charles  Schuchert .71 

Remarks i  v 

Seaman.  W.  H xiii 

Simpson.  Charles  Torrey.  elected xi 

Sitomys 55 

americanus  .  .55.56.5r.59.(50.6::;.63.04.()5.6{) 

aretieus 67 

aureolus 63 

canadensis.55.56.57.59.60.61.62.63.67.68.6St 
Smith.   Erwin  F..  Additional  Notes  on 

Peach  Rosette v 

A  Bacterial    Disease    Cucumliers. 

etc..  workin^:  throutrh  the  Pib- 
rovascular  Bundles  and  prob- 
ably transmitted  by  Insects xiii 

Peach  Yellows  and  Plant  Nutrition  . .  x 

Remarks iv.  v.  ix.  x 

The  Symbiosis  of  Stock  and  Graft. . .  x 

Smith.   Theobald.  The   Bacteriolo>;y  of 
Potomac  Water  and  its  Bearing 

upon  Sanitar.v  Problems viii 

A  New  Sporozoon  in  the  Intestinal 

Villi  of  the  Ox x 

Remarks iv.  ix.  x.  xiii 

and  V.  A.  Moore.  The  Growth  of 

Bacteria  Through  the  Pasteur- 

Chamberland  Filter v 

Solarium  planorbis 102 

Spermophilus  annectens 133 

beecheyi 133 

beecheyi  fisheri 133 

chrysodeirus 134 

tarevicaudus.  .134 

eleg-ans 131 

mexieanus 131.  132 

nelsoui 139 

obsoletus 132 

perotensis 131 .  132 

spilosoma 131 

annectens 132 

ma.ior 131 

Sphaerulites 108 

Spiriferida? 76 

Stanton.  T.  W iv.  v.  vi 

Stejnef^rer.  L vii 

Sternberg.  Geo.  M..  elected xiii 

Stiles,  C.  W..  Artificial  Species  of  Ces- 

todes xii 

The  Cause  of  Measly  Duck ix 

Sud worth.  G.  B iv 

Swindle.  W.  T..  Some  Problems  of  Plant 

Gebt^i'aphy  iu  Florida xi 

T. 

Tamias  alpinus 137 

callipeplus 136 

minimus  pictus 137.  I3H 

panamintus 134. 135 

speciosus 137 

Teonoma 109.  112 

Terebratellidas 72 

Terebratulina *. 81 

Thomomvs 113 

bott* 115.  116 

bulbivorus 113.  114.  115 

Mt.  Orizaba 145 

Orizaba? 145.  146 

peregrinus 145.  14c) 

wandering' 146 

Thompson.  J.  B. .  elected xii 

Townsend.  C.  H..  The  Propagation  of  the 
Atlantic    Coast    Oyster    on    the 


PAfiK 

Pacific  Coast vi 

Sea-Otter  Fishinj;  iu  Alaska  in  Re- 
lation to  the  Natives vi 

Remarks vii 

Trigonia  crenulata 16.  27 

stolleyi 16,  26 

Trinity  division 11.  12.  17 

fossils 15 

Trochus  texanus 102 

Troglodytes  hiemalis 63 

True.  F.  W iv.  xiii 

Trullacea HO.  Kl 

Ty lostoma  pedernalis 17.  33 


U. 


Ursus  americanus 147.  149 

cinnamomeus 147 

horribilis 149 

luteolus 147.  148.  149.  151 


V. 


Van  Deman.  H.  E ix 

Vanessa  cardui 51 

Vasey "s,  George,  death viii 

Vermes 16.  21 

Vertebrata 17 

Vicarya  taranneri 17.  33 

Viviparus  (Natica  ''.)  cossatotensis 17.  32 

W. 

Waite.  M.  B..  The  Destruction  of  Lich- 
ens on  Pear  Trees vi 

The  Variation  of  the  Fruit  of  the 

Pear  due  to  Difference  of  Pollen. .  .vii 

Remarks v.  viii 

Walcott.  C.  D iv.  viii.  xiii 

Waldheimia 72.  80 

bicarinata 74 

mawii 74 

Ward.  L.  F..  The  Flora  of  the  Trinity 
Division  of  the  Comanche  Series 

in  Texas vi 

The  New  Botany x 

Weismann's  Concessions xi 

Remarks,  etc iv.  v.  vii.  viii.  xi.  xiii 

Washita  division 10.  11 


Xerospermophilus 131 


Yucca 41 .  53 

aloifolia 43.  47,  53 

angustifolia  glauca 53 

australis 53 

baccata 45.  53 

brevifolia 53 

elata 45.  53 

filamentosa 53 

filifera 53 

gloriosa S3 

guatemalensis 53 

insects 41.  47 

pollination 41 

rupicola 45.  53 

treculiana S3 

Whipple! 41  .42.  43.  45.  48.  52.  .53 

graminifolia 45.47.51 


. l/p/iahct/ca/  Iiidr.r, 


157 


z. 

„  ...  PAGE 

Zapus  msitruis 1.  ,2.  3  4   6  8 

Zizyphinus j'qj 

Zygospira 71.  72.  75,"  m  77.' 78.'  80',  's'l  8-> 

cincinnatensis ^i 

deflecta H\ 

erratica ...'.,' gj 


PAGE 

{leatli 7ti.  78.  81 

kentUL'kylensi.s 81 

modesta 76  78 

nicoletti 7.5,'  76',  78,' 80.'  81 

recurviro.stra. . .  .74.  75.  76.  77,  79  81 

satfordi '*f: 75.  76,  78  81 

uphami § 


i 


■i^i^ 


Vol.  Vlll,  pp.  1-8  April  22,  1893 

PROCEEDINGS 

dl'    THE 

BIOLOGICAL  SOCIETY  OF  WASHINGTON. 


A  JUMPING  MOUSE  {ZAPUS  IKSIGXIS 
MILLER) 

NEW  TO  THE  UNITED  STATES 


BY  GERIUT  S.  MILLKR,  Jk. 


WASHINGTON,  D.  C. 
Prui.isiiED  liv   Tin;  I'.ioi.oGic.\r,  Society  of  \V.\sHiN(;rox 


Vol.  VIII,  pp.  9-40,  pls.  I-VIII  June  3,  1893 

PROCEEDINGS 

OF    THB 

BIOLOGICAL   SOCIETY   OF    WASHINGTON. 


PALEONTOLOGY  OF  THE  CEETAOEOUS 
FOKMATIONS   OF   TEXAS 


INYERTEBRATE    PALEONTOLOGY    OF 
THE   TRINITY   DIYISION 


ROBERT  T.  HILL         •  \ 


WASHINGTON,  I).  C. 
Published  ijy  the  Biological  Society  or  Washington 


Vol.  VIII,  pp.  41-54,  pl,  IX 

•  PROCEEDINGS 


June  20,  1893 


BIOLOGICAL    SOCIETY   OF    WASHINGTON, 


FURTHER  NOTES  ON 


YUCCA  INSECTS  AND  YUCCA  POLLINATION 


C.  V.  RILEY,  PH.  D. 


WASHINGTON,  D.  C. 

Published  by  the  Biological  Society  of  Washington 


Vol.  vim,  pp.  55-70  June  20,  1893 

PROCEEDINGS 

OF    THE 

BIOLOGICAL   SOCIETY    OF   WASHINGTON 


DESCRIPTION 


NEW  WHITE-FOOTED   MOUSE 


FROM    THE 


EASTERN   UNITED   STATES      \^ 


GERRIT  S.  MILLER.  JR. 


WASHINGTON,  D.  C. 

Published  by  the  Biological  Society  of  Wa><hington 


Vol.  Vllt,  pp.  71-82.  pls.  X,  XI 

PROCEEDINGS 


July  13,  1893 


BIOLOGICAL    SOCIETY    OF    WASHINGTON, 


DEVELOPMENT   OF   THE  BRACHIAL  SUP- 
PORTS IN  DIELASMA  AND 
ZYGOSPIRA 


CHARLES  E.  BEECHER  and  CHARLES  SCHUCHERT 


ON  THE  DEVELOPMENT  OF  THE  SHELL  OF 
ZYGOSPIRA  RECURVIROSTRA 


CHARLES  SCHUCHERT 


WASHINGTON,  D.  C. 

Published  by  the  Biological  Society  of  Washington 


Vol.  VIII,  pp.  83-96  July  18,  1893 

PROCEEDINGS 


BIOLOGICAL    SOCIETY    OF    WASHINGTON 


EEDISOOYERY 


THE    MEXICAN    KANGAROO    RAT 

DIPODOMYS  PHILLIPSI  GRAY 


C.  HART  MERRIAM,  U.  D. 


FIELD  NOTES  BY  E.  W.  NELSON 


WASHINGTON,  D.  C. 

PrULIISIIED    BY    THE    BlDLcM.K'AL    SuClETV    oF    AVaSHINGTOK 


Vol.  VIII,  pp.  97-108,  pls.  XII,  XIII 

PROCEEDINGS 


July  20,  1893 


BIOLOGICAL    SOCIETY    OF   WASHINGTON 


THE   PALEONTOLOGY   OF   THE   OEETA- 
CEOUS   FORMATIONS   OF  TEXA^ 


THE   INVERTEBRATE    FOSSILS    OF   THE 
OAPRINA   LIMESTONE   BEDS 


ROBERT  T.  HILL 


AVASIIINGTON,  D.  C. 

PlBI.ISHED    BY   THE    BlOLOGICAL    SOCIKTY    OF    WaSIUNGTO^C 


